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divided leaves and underleaves, by the much more strongly developed 
teeth on the margins of the underleaves and by the fact that, while 
its leaves average no more than half the size of those of J.madida, 
there is a difference of less than 25% in leaf cell size between the two 
species with the result that the leaves of /.grossidens are composed 
of littie more than half the number of cells of leaves of equivalent size 
in /.madida. 


17. ISOTACHIS OBTUSILOBA HERZOG 
Beih. Bot. Centr. 60(B):11. 1940. 


Isotachis mollissima Herzog, Revue Bryol. Lichenol. 23 (1/2):51. 1954. 


Plants large, conspicuously flaccid, pale green in color, simple to 
irregularly branched, stems with leaves 2.5-3.5 mm. wide, 3-5 cm. 
long; stems 16-18 cells in diameter, cells of the medulla averaging 
46 u, those of the cortex in a single layer, averaging 16 u, with a 
thickened, striolate-papillose cuticle: rhizoids occasionally present, 
clustered, colorless: leaves approximate to loosely imbricated, spread- 
ing, subsymmetrical to asymmetrical, broadly ovate to reniform in 
outline, averaging 2.5 mm. long, 2.5 mm. wide, bifid to about 14, the 
segments broadly triangular, the sinus broadly triangular, the angle 
obtuse to rounded, dorsal margin of the lamina more or less broadly 
convex, entire or with a single tooth, rounded to the base, the ventral 
margin usually less broadly convex, entire or with a single tooth, 
rounded to the base, the lamina averaging 104 cells wide at the widest 
point, 28 cells long from sinus to base, median cells irregularly rect- 
angular in outline, averaging 74 u long, 33 u wide, the walls thin, 
trigones absent, cells near the margin and in the segments becoming 
smaller, subquadrate to angular rounded with slightly thicker walls 
and with more or less conspicuous trigones; the cuticle smooth to 
minutely striolate-papillose: underleaves approximate to loosely im- 
bricated, appressed to spreading, symmetrical, broadly ovate to 
reniform in outline, averaging 1.9 mm. long, 2.1 mm. wide, bifid to 4%, 
the segments triangular, the sinus triangular, the angle acute to 
narrowly rounded, margins of the lamina with a single tooth nearly as 
large as the segments on each side, occasionally with 1-2 smaller 
additional teeth, the lamina rounded to slightly narrowed to the 
base: male and female inflorescences and sporophyte not seen. 
(Figs. 688-696.) 

Habitat: Found growing in water. 

The distinguishing characters of this species include its large size 
and flaccid habit, its deeply bifid leaves with nearly or quite entire 
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margins, and its deeply bifid underleaves with usually a single very 
large tooth on each side of the lamina. 

Distribution: Chile: Calbuco, ScawagBe 155, a portion of the original 
material (Hb. Herz.); Pto. Magdalena, Schwage 20/b2, a portion of the 
‚original material of J. mossillima (Hb. Herz.). 

While apparently closely related to J. madida and I. grossidens, this 
species may easily be distinguished. It differs from /. grossidens in the 
much greater size of its leaves, underleaves and leaf cells and by the 
development of a single tooth on each side of the underleaf which is 
nearly as large as the segments. The latter character also serves to 
distinguish it from /.madida. The flaccid habit of the plants is almost 
certainly due to the aquatic habitat in which they were growing and 
no significant differences could be found which would serve to dis- 
tinguish the original material of /.mollissima from that of I. obtusiloba 
so that the former epithet is here reduced to synonymy. 


ASS ORAGH [SAMhRAGKIELSaSiEpHe 
Sv. Vet.-Akad. Handl. III. 46(9):67. 1911. 


Plants small to medium, ascending to erect, dark brown to brownish- 
green in color, stems with leaves to 1.7 mm. wide, 2-3 cm. long, often 
branched; stems 12-14 cells in diameter, cells of the medulla averaging 
32 u, those of the cortex in two layers, averaging 14 yu, with a thickened, 
minutely striolate-papillose cuticle: leaves imbricated, spreading, 
asymmetrical to subsymmetrical, broadly ovate to orbicular in out- 
line, to 1 mm. long, 1 mm. wide, bifid to 14, the segments triangular 
in outline, the apices acute to obtuse or rounded, the sinus mostly 
broadly triangular, the angle broadly rounded to obtuse or rarely 
acute, dorsal margin of the lamina broadly convex, entire rounded to 
the base, ventral margin a little less broadly convex, entire, or with 
1-2 small teeth, rounded to the base, the lamina averaging 71 cells 
wide at the widest point, 19 cells long from sinus to base, median cells 
irregularly rectangular, averaging 47 u long, 16 u wide, the walls 
uniformly thin to slightly thickened, trigones inconspicuous or absent, 
cells near the margins and in the segments smaller than those of 
the lamina, irregularly subquadrate to angular rounded; the cuticle 
smooth: underleaves similar to the leaves and only slightly smaller, 
imbricated appressed to slightly spreading, symmetrical, broadly 
ovate, to 1 mm. long, 0.8 mm. wide, bifid to 14, the segments and sinus 
similar to those of the leaves, the lamina rounded to the base, the 
margins entire or with 1-2 small teeth on each side: male and female 
inflorescences and sporophyte not seen. (Figs. 697-710.) 
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Habitat: Not known. 

The distinguishing characters of this species include its small to 
medium size, dark brown to greenish-brown color and closely imbri- 
cated, entire to sparingly dentate leaves and underleaves with median 
leaf cells averaging only 47x16 u. 


Distribution: Patagonia occid. (Isl. Atallya according to STEPHANI, 
1911), SKOTTSBERG 886, the original material (G). 


At the present time there is considerable question concerning the 
retention of J. fragilis as well as the following species /.spegazziniana, 
in the genus /sotachis. In the original description of the former species, 
STEPHANI (1911) made no mention of any reproductive structures, but 
later, in his Species Hepaticarum 6:352. 1924, he included a brief 
description of the female inflorescence and a figure of this structure 
appears in his unpublished Icones. Both his description and figure are 
suggestive of the structure of a true perianth rather than of the 
perigynium characteristic of /sotachis. However, in so far as I have 
been unable to obtain any fruiting material of either /.fragilis or 
I.spegazziniana and since these two species cannot be distinguished 
from /sotachis on the basis of vegetative characters, they are here 
retained with reservations. 

On the basis of vegetative structure, J. fragilis appears to be closely 
allied to /.madida and can be distinguished from the latter species 
only on the basis of its relatively small size and compact habit and 
by the smaller size of its leaf cells. 


19. ISOTACHIS SPEGAZZINIANA Massau. 
Nuovo Gior. Bot. Ital. 17:220. 1885. 


Plants small to medium, ascending to upright, dark brown in color, 
stems with leaves 1.5 mm. wide, 4-6 cm. long, simple to occasionally 
branched; stems 12-15 cells in diameter, cells of the medulla averaging 
23 u, those of the cortex in one layer, averaging 12 u, with a smooth, 
thickened cuticle: leaves closely imbricated, appressed to spreading, 
orbicular in outline, symmetrical, conspicuously concave, to 1 mm. 
long, 1 mm. wide, bifid to 1/,, the segments broadly triangular, obtuse, 
in-curved toward the stem, the sinus triangular, the angle obtuse, 
both dorsal and ventral margins about equally convex, entire, rounded 
to the base, the lamina 65-70 cells wide at the widest point, 30-40 cells 
long from sinus to base, median cells irregularly rectangular, averaging 
35 u long, 17 y wide, the walls irregularly thickened, trigones con- 
spicuous, slightly bulging, cells near the leaf margins similar to those 
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of the lamina but slightly smaller, with thin walls, cells of the segments 
smaller than those of the lamina, subquadrate to angular rounded, 
with uniformly thickened walls; the cuticle smooth: underleaves 
virtually indistinguishable from the leaves, only slightly smaller and 
‚usually more closely appressed to the stem: male and female in- 
florescences and sporophyte not seen. (Figs. 711-719.) 

Habitat: Growing in water. 

The distinguishing characters of this species include its small to 
medium size, dark brown color, compact habit, closely imbricated, 
orbicular leaves with the segments in-curved toward the stem, and 
its underleaves which are virtually indistinguishable from the leaves. 

Distribution: Isl. Desolacion, Puerto Angusto, Dustin 138, 184, 
388, 587 (G); Tierra del Fuego, Rio Azopardo, Dusén 97 (G); Basket 
Island, Desolation Bay, SpecAzzını 195, the original material (Ver). 

This species appears to be closely related to J. fragilis, but may be 
distinguished from the latter species by its very similar, orbicular 
leaves and underleaves in which the segments are in-curved toward 
the stem. In J. fragilis, the leaves and underleaves are more easily 
distinguished from each other, more deeply bifid and the segments 
are not conspicuously in-curved. The questionable position of /.speg- 
azziniana in relation to the genus and the reasons for retaining it are 
considered under the discussion of J. fragilis. 


Section Subaequifolia R. Hatcher, sec. nov. 


Plantae robustae, folia symmetrica vel subsymmetrica, breviter bi-bis- 
bifida; amphigastria foliis subconformia, parum breviora; sine radicellis. 
Typus: Zsotachis stephanit SALMON. 


Plants large; leaves symmetrical to subsymmetrical, shallowly bifid 
to bis-bifid; underleaves similar to the leaves, slightly smaller; 
rhizoids absent. 


20. ISOTACHIS STEPHANII Satmon 
Rev. Bryol. 28(4):75. 1901. 
Isotachis gigantea STEPH., Spec. Hepat. 3:655. 1909. 


Plants large, aquatic, dark red to reddish-brown in color, stems with 
leaves to 5 mm. wide, 5-10 cm. long, mostly simple; stems 18-25 cells 
in diameter, cells of the medulla averaging 58 u, those of the cortex 
in 1-2 layers, averaging 12 u, with a smooth, thickened cuticle: leaves 
imbricated, appressed to slightly spreading, flaccid, subsymmetrical, 
ovate in outline, to 4 mm. long, 2.5 mm. wide, mostly bifid to 1/,, 
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occasionally with one of the segments shallowly divided, the segments 
broadly triangular in outline, the sinus broadly triangular, the angle 
obtuse to rounded, dorsal margin of the lamina broadly convex, 
entire, rounded to slightly narrowed to the base, ventral margin only 
slightly less convex, entire, rounded to the base and slightly decurrent, 
the lamina averaging 140 cells wide at the widest point, 40-50 cells 
long from sinus to base, median cells irregularly rectangular in outline, 
averaging 74 u long, 30 u wide, the walls thin, trigones inconspicuous 
or absent, cells near the margins and in the segments becoming 
smaller, subquadrate to angular rounded, with slightly more thickened 
walls; the cuticle smooth: underleaves similar to the leaves and nearly 
as large, symmetrical, ovate, appressed, to 3 mm. long, 2.3 mm. wide, 
the margins entire or with a single short, rather inconspicuous tooth 
on one or both sides near the base of the segments, the lamina rounded 
to the base: male and female inflorescences and sporophyte not seen. 
(Figs. 720-728.) 

Habitat: Growing in water. 

The distinguishing characters of this species include its large size, 
its ovate leaves which are bifid (rarely trifid) to !/, with entire margins, 
its underleaves which are similar to the leaves and only slightly 
smaller, and the flaccid texture of both leaves and underleaves. 


Distribution: New Zealand: Stewart Island, Table Hill, W. Martin 
508 (Hb. Hopcson); W. Martin 509 (cited by Hopcson, 1949); wihtout 
loc., R. Brown, the original material (G, FH, BM), cited by Satmon (1901) 
as from two locations—Orepuki, Foveau Strait and Summit of Mt. Thomp- 
son, Stewart Island; without loc., ex hb. SLATER, a portion of the original 
material of J. gigantea (G, FH). 


Isotachis stephanii is apparently rather rare and little known and, 
on the basis of available material, shows little variability. J. gigantea 
is indistinguishable from the original material of /.stephani and is 
here reduced to synonymy. 


DIS OACH IES (NOG LOA VHBRZOG 
Mem. Soc. Fauna Fl. Fenn. 27:107. 1952. 


Plants large, ascending to erect, dark brown in color, irregularly 
branched, stems with leaves 3-4 mm. wide, 3-5 cm. long; stems 
14-16 cells in diameter, cells of the medulla averaging 40 u, those of 
the cortex in 1-2 layers, averaging 19 u, with a smooth, thickened 
cuticle: leaves closely imbricated, appressed, firm textured, symmet- 
rical to subsymmetrical, ovate or subrectangular in outline, to 2 mm. 
long, 1.2 mm. wide, bifid or bis-bifid to 1/;, the segments mostly 
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broadly triangular, the apices obtuse to rounded, the sinus usually 
broadly triangular, the angle obtuse to rounded, dorsal margin of the 
lamina convex, entire, slightly rounded to the base, the ventral margin 
convex to nearly straight, entire, slightly rounded to the base, the 
lamina averaging 65-75 cells wide at the widest point, 18-20 cells long 
from sinus to base, median cells irregularly rectangular, averaging 
80 u long, 20 x wide, the walls thin, trigones absent, cells near the 
margins and in the segments similar to those of the lamina or slightly 
smaller; the cuticle smooth: underleaves similar to the leaves but 
smaller, imbricated, appressed to slightly spreading, ovate in outline, 
1-1.2 mm. long, 0.5-0.8 mm. wide, bifid to 1/;, the margins entire or 
with a single more or less prominent tooth on each side near the base 
of the segments, the lamina slightly rounded to the base: male 
inflorescence not seen: female inflorescence (immature) with the bracts 
and bracteoles symmetrical, considerably larger than the leaves and 
underleaves, bracts broadly ovate, bis-bifid to about 1/4, those of the 
largest series 3-4 mm. long, 2-2.5 mm. wide, bracteoles bifid to 
quadrifid, 3-4 mm. long, 1.5-2 mm. wide; perigynium, sporophyte, 
spores and elaters not seen. (Figs. 729-738.) 

Habitat: Not known. 

The distinguishing characters of this species include its large size, 
dark brown color, frequent branching, and leaves which are shallowly 
bifid to bis-bifid and its underleaves which are bifid with the margins 
entire or with a single more or less prominent tooth on both sides near 
the base of the segments. 


Distribution: Tasmania: Cradle Mountain, Weindorfer, a portion of 
the original material (Hb. Herz.). 


Isotachis nogella appears to be quite closely related to J.stephanii 
and can be distinguished from the latter species, for the most part, 
only on the basis of its smaller size, dark brown pigmentation and 
firm texture which would seem to indicate a terrestrial habitat rather 
than the aquatic habitat characteristic of J. stephanit. 


22. ISOTACHIS LACUSTRIS Herzoc 
Hedwigia 74:94. 1934. 


Plants large, ascending to erect, dark purplish-brown in color, stems 
with leaves 3-4 mm. wide, 4-6 cm. long, simple to occasionally 
branched; stems 14-16 cells in diameter, cells of the medulla averaging 
44 u, those of the cortex in 1-2 layers, averaging 18 u, with a thickened, 
minutely striolate-papillose cuticle: leaves approximate, usually 
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widely spreading, symmetrical to subsymmetrical, broadly ovate in 
outline, to 2mm. long, 1.8mm. wide, bifid to !/,, the segments broadly 
triangular, the apices obtuse to rounded, the sinus triangular, the angle 
obtuse to rounded, dorsal margin of the lamina broadly convex, entire, 
rounded to the base, the ventral margin equally or nearly as broadly 
convex as the dorsal margin, entire, rounded to the base, the lamina 
averaging 75 cells wide at the widest point, 22 cells long from sinus to 
base, median cells irregularly long rectangular in outline, averaging 
100 u. long, 22 u wide, the walls thin, trigones absent, cells near the 
margins similar to those of the median lamina but smaller, cells of the 
segments subquadrate to angular rounded, with conspicuously thick- 
ened walls; the cuticle smooth: underleaves similar to the leaves but 
slightly smaller, to 1.8 mm. long, 1.6 mm. wide, usually slightly 
decurrent on both sides: male and female inflorescences and sporo- 
phyte not seen. (Figs. 739-746.) 

Habitat: Growing in water. 

The distinguishing characters of this species include its dark 
purplish-brown pigmentation, its widely spreading leaves which are 
broadly ovate and bifid with entire margins, and its underleaves which 
are similar to and nearly as large as the leaves. 


Distribution: Bolivia: Illampu Peak, Mt. Sorata, Cordillera Real, 
C. Trou 56, the original material (Hb. HErz.). 


Thus far, /./acustris is known only from the original collection and 
this material shows no significant variation. As HErzoc (1934) has 
pointed out, the species seems to show a definite relationship with 
I.stephanii and may be distinguished from this latter species princip- 
ally on the basis of its slightly different pigmentation and widely 
spreading, more broadly ovate leaves. 


23. ISOTACHIS OBTUOSA STErH. 
Spec. Hepat. 6:354. 1924. 


Plants large, ascending, dark reddish-brown in color, stems with 
leaves to 4 mm. wide, 5-7 cm. long, simple to occasionally branched; 
stems 16-18 cells in diameter, cells of the medulla averaging 50 u, 
those of the cortex in 1-2 layers, averaging 23 u, with a thickened, 
minutely striolate-papillose cuticle: leaves imbricated, spreading, 
mostly asymmetrical, broadly ovate in outline, to 3mm. long, 2.8mm. 
wide, bifid 1/,-1/,, the segments broadly triangular, the apices obtuse 
to rounded, the sinus broadly triangular, the angle obtuse to rounded, 
dorsal margin of the lamina broadly convex, entire, rounded to the 
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base, the ventral margin less broadly curved, entire, rounded to the 
base, the lamina averaging 105 cells wide at the widest point, 30-35 
cells long from sinus to base, median cells irregularly rectangular, 
averaging 84 y long, 40 » wide, the walls thin, trigones absent, cells 
near the margin similar to those of the lamina but smaller, cells of the 
segments smaller and subquadrate to angular rounded, the walls thin; 
the cuticle smooth: underleaves appressed, imbricated, only slightly 
smaller than the leaves, symmetrical, mostly orbicular in outline, to 
2 mm. long, 2 mm. wide, bifid 1/,-14, the segments triangular, dis- 
tinctly connivent, the sinus and angle rounded, the lamina rounded 
or slightly cordate to the base, the margins entire: male and female 
inflorescences and sporophyte not seen. (Figs. 747-755.) 

Habitat: Growing in water. 

The distinguishing characters of this species include its large size, 
broadly ovate leaves and orbicular underleaves with connivent 
segments. 


Distribution: Ecuador: Prov. Azuay, Mt. Matanga (Paramos), 
ALLIONI 6568, the original material (G). 


The original material of this species shows relatively little variation 
in any of its characters. It appears to be most closely related to 
I.lacustris from which it may be distinguished by its underleaves 
which are orbicular in outline with connivent segments as opposed to 
those of /. lacustris which are ovate with divergent segments. 


Section Pteridophylla R. Hatcher, sec. nov. 


Plantae robustae, folia symmetrica vel subsymmetrica, profunde bifida; 
amphigastria breviora, symmetrica, integerrima vel excisobidentula; sine 
radicellis. 

Typus: Isotachis splendens STEPH. 


Plants large, leaves symmetrical to subsymmetrical, bifid to 1/,; 
underleaves much smaller than the leaves, symmetrical, entire to 
retuse or occasionally shallowly bifid; rhizoids absent. 


24. ISOTACHIS SPLENDENS Srerx. 
Hedwigia 34:49. 1895. 


Plants large, prostrate to ascending, bright red to magenta in color, 
stems with leaves 3-4 mm. wide, 5-10 cm. long, sparingly branched: 
stems 12-15 cells in diameter, cells of the medulla averaging 35 u, 
those of the cortex in 1-2 layers, averaging 23 u, with a thickened, 
minutely striolate-papillose to smooth cuticle: leaves flaccid, imbri- 
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cated, spreading, the lamina strongly canaliculate, the segments 
slightly spreading to appressed, subsymmetrical, to 2.1 mm. long, 
2.6 mm. wide, bifid %3-4/;, the segments bordered by a single row of 
cells, irregularly triangular in outline, usually widely divergent, the 
sinus broadly triangular to lunate, the angle obtuse to broadly rounded, 
dorsal and ventral margins of the lamina similar, broadly convex, 
entire or with 1—2 irregular, poorly defined teeth, rounded to the base, 
the lamina averaging 91 cells wide at the widest point, 16 cells long 
from sinus to base, median cells irregularly rectangular, averaging 
108 y long, 33 u. wide, the walls thin, trigones absent, cells near the 
margins similar to those of the lamina, cells of the segments smaller, 
occasionally becoming subquadrate; the cuticle smooth: underleaves 
smaller than the leaves, flaccid, appressed, imbricated, oblong-ovate, 
to 2.1 mm. long, 1.0 mm. wide, undivided to retuse or occasionally 
shallowly bifid, the margins entire, the lamina slightly rounded to 
narrowed to the base: male and female inflorescences and sporophyte 
not seen. (Figs. 756-763.) 

Habitat: Not given. (The very flaccid texture of the leaves and 
underleaves would suggest an aquatic environment.) 

The distinguishing characters of this species include its large size, 
bright red to magenta pigmentation, very deeply bifid leaves and 
oblong-ovate, mostly undivided to retuse underleaves, and the flaccid 
texture of both its leaves and underleaves. 

Distribution: Straits of Magellan, Tuesday Bay, Cunningham 159, 
a portion of the original material (G, FH); Desolacion Island, Dus£n (G). 

Isotachis splendens shows no close relationship to any of the other 
sections of /sotachis and, in fact, its inclusion in the genus is open to 
question. SrePHANI (1895), in his original description of the species, 
expressed doubt regarding its affinities with /sotachis and suggested 
the possibility of relationship with the genus Balantiopsis. | am, 
however, unable to find any clear suggestion of relationship with this 
latter genus. No reproductive structures have been found in the two 
collections examined and in view of the essential agreement of its 
vegetative characters with those of /sotachis, it is here retained. 


Specific Inter-Relationship and Distribution 


The details of specific inter-relationships have been cosidered earlier 
under the heading of each of the species, and it is now necessary only 
to consider the broader aspects of the problem as they apply to the 
evolution and distribution of the genus. First, however, it might be 
well to consider some of the general ecological conditions under which 
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reasonable to consider these four species as representative of an old 
and senescent group. They show no close relationship with the other 
sections of the genus and contribute little to our understanding of its 
distribution. 

. Much the same is true of the monotypic and narrowly endemic 
Section PTERIDOPH YLLA in that it shows no close relationship 
with any of the other sections of the genus. The single representative 
of the section, /.splendens appears to be restricted to the area of the 
Straits of Magellan and no reproductive structures have, as yet, been 
found. There is reason to question the retention of this species in the 
genus and SrepHant (1895) registered this doubt in the original des- 
cription. However, in view of the fact that the vegetative characters 
of the plants agree in all essential respects with those of Zsotachis, 
I feel that it must be retained until such time as additional evidence 
of its relationships becomes available. 

The Section JSOTACHIS, containing sixteen species, is of parti- 
cular interest and importance in the study of the evolution and 
distribution of the genus. As is indicated in the chart (Fig. 764), the 
two species, J.intortifolia and /.lyallii, represent what might be 
considered as the ‘‘stock’”’ from which the remaining species of this 
section have been derived. The chart also indicates that evolution 
withir: the section progressed along two lines from the “stock species”. 
Those species derived from the /.intortifolia stock will be referred to 
as beionging to the “intortifolia line’ while those derived from the 
I. lycllu stock will be referred to as belonging to the “‘lyallii line”. Let 
us consider each of these divergent lines separately beginning with the 
“intortifolia line”. 

Isotachis intortifolia is a relatively common species in New Zealand, 
Tasmania and south eastern Australia, extending as far north as 
New Caledonia and as far south as the Campbell Islands (see Fig. 765). 
It is the only one of the six species of the Australian-New Zealand 
region which is thus far known to be common to both land areas and 
its distribution reaches the highest southern latitudes of any species 
of the genus. /. intortifolia shows a wide range of variation throughout 
its geographic range and is closely related to J.lyallii with which it 
maintains a sympatric relationship in New Zealand. It seem possible 
that /.intortifolia and J. lyallii evolved from a common ancestral form 
and, while each has given rise to distinct evolutionary lines independ- 
ently, they have, themselves, diverged only slightly. 

One of the most immediately discernible differences which charac- 
terize the two evolutionary lines within this section is a difference in 
pigmentation. The ,,intortifolia line“, with one exception, contains 
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the species of /sotachis are able to grow and reproduce for these 
conditions are of significance in accounting for the distribution of 
the genus. 

It is apparent from the data obtained from a considerable number 
of specimens and from observations in the field in New Zealand, that 
all the known species of /sotachis reach their maximum development 
in areas characterized by a moist, relatively cool climate. In the high 
latitudes of the Southern Hemisphere, the local species may occur at 
low altitudes but even in the cool temperate South Island of New Zea- 
land, the best developed plants are to be found in the Southern Alps 
where temperatures remain relatively mild throughout the year and 
where annual rainfall often exceeds 200 inches. The apparent in- 
consistency in ecological requirements suggested by the presence of 
so many species within the geographic band of the tropies is easily 
understood when we realize that distribution within the tropics is 
limited to mountains areas characterized by climatic conditions 
probably not greatly unlike those of the Southern Alps of New Zealand. 

The failure of the species of this genus to become adapted to other 
chmatic conditions would seem to be indicative to a ‘‘conservative”’ 
group which, in all probability, had its origin and development in an 
area characterized by a climate essentially similar to that of areas in 
which it is found today. 

In the chart of specific inter-relationships (Fig. 764), circles re- 
presenting the twenty four species of /sotachis have been arranged in 
such a way as to indicate the relationships of the species, one to 
another, as well as groups of related species (sections). The more 
primitive sections are located near the bottom of the chart while the 
most highly evolved section, Section PROCUMBENS, is near the 
upper edge. Heavy lines separate the four sections of the genus and 
arrows indicate the apparent directions of evolution within the Section 
ISOTACHIS. Relative degree of relationship among species is 
suggested by the distance separating the individual circles. 

The most primitive of the four sections, Section SUBAEQUI- 
FOLIA, includes four species, Z.stephanii, I.nogella, I.lacustris and 
I. obtusa. They are characterized by a nearly radial symmetry, a more 
or less upright habit and similar leaves and underleaves. All four are 
restricted endemics and the two which occur in the South Temperate 
Zone, namely /.stephanii (New Zealand) and /.nogella (Tasmania), 
show a close relationship with one another while they differ consider- 
ably from the other two related species, /.lacustris and I. obtusa, from 
the Andes of South America. In view of their primitive characteristics 
and widely disjunct, narrowly endemic distribution, it would seem 
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plants ranging in color from pale greenish-white through pale brownish- 
green to yellowish-brown or dark brown. Plants of the “lyallii line”, 
on the other hand display a red pigment which may range in intensity 
from pale rose to dark red. However, plants growing in excessively 
wet habitats display little pigmentation regardless of the group to 
which they belong. 

The exception in regard to pigmentation in the “intortifolia line” is 
Isotachis grandis from south eastern Australia and Tasmania. This 
species, while apparently related to J.intortifolia, generally displays a 
deep red pigmentation the origin of which, in view of its relationship, 
is not at all clear. 

The most closely related species in the line of evolution from 
I. intortifolia is I.madida of South America. This species has been 
collected on the island of Tristan da Cunha, on Cape Horn, Tierra del 
Fuego and is apparently widely distributed along the Andean chain as 
far north as Colombia. Like J.intortifolia, I.madida displays a very 
considerable range of variation with a number of more or less distinct 
forms, several of which have been described as species. An examination 
of leaves and underleaves when arranged in series (Figs. 587-650) 
shows, however, that most of these ‘species’ are linked together by 
an almost imperceptible gradation and there seems to be no basis for 
regarding them as distinct. Two of the variants of /.madida have, 
however, become sufficiently distinet and structurally isolated as to 
be considered valid species. These include /.grossidens and I. obtusiloba 
from Chile. J. fragilis from Chile and /.spegazziniana from Tierra del 
Fuego and adjacent also appear to be related, on the basis of veget- 
ative characters, to the /.madida complex, but, as was pointed out 
earlier under the description of these latter species, there is reason to 
question their retention in the genus. 

In regard to the relationship of /.madida to I.intortifolia, the ex- 
cellent collections of the former species made by CHRISTOPHERSON and 
MEJLAND on Tristan da Cunha are of particular interest. Most of these 
collections fall easily into the variation pattern which characterizes 
I.madida, but a few of the specimens so closely approach the pattern 
found in J. intortifolia that delimitation of the two species in the light 
of these particular examples becomes a rather arbitrary matter indeed. 

This obviously close relationship between two species of Zsotachis, 
separated from each other over a distance of several thousands of 
miles between the region of Tristan-South America und the New Zea- 
land-Australian region, raises the old question of possible trans- 
Antarctic migration which has commanded the interest of numerous 
phytogeographers since the time of Hooxer’s Antarctic explorations. 
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There is present, in the floras of south temperate South America 
and the region of New Zealand-Australia, an assemblage of related 
floral elements which is perhaps the most striking found anywhere in 
the world between two such distant land areas. There are a very 
considerable number of closely related families, genera and species 
disjunct over this great distance and a number of these are consider- 
ably restricted in their local distributions. It seems certain that chance 
dispersal by means of wind, water and bird migrants cannot account 
for all this distribution so that one must recognize the possibility of 
some form of previous land connection either directly or indirectly 
between the two areas. 

Several authors have suggested the possibility of a northern circum- 
Pacific route via the reasonably well established ‘‘Aleutian Bridge” 
and Camp (1947) has suggested that south temperate and subantarctic 
floral elements may have, at some time, been able to accomplish a 
transtropical migration northward by way of the Andean and North 
American mountain chains in which case they might also have crossed 
the “Aleutian Bridge”, entered Asia, and migrated southward once 
again by way of Indomalaya to Australia and New Zealand. The theory 
of transtropical mountain migration has also been advanced by 
Du RıeErz (1940) in order to account for problems of bipolar distribut- 
ion of several species of Carex, the genus Saxifraga and Euphrasia. 

Plausible though it is for certain genera and species, this theory of 
transtropical migration falls short of explaining the presence of all the 
related floral elements between temperate South America and the 
region of New Zealand-Australia, for many of these elements have no 
close relatives in the Northern Hemisphere. 

A more acceptable theory which would seem to explain the distrib- 
ution of these plants is that of a transantarctic migration route as was 
postulated by Hooker in 1853. Subsequent to the appearance of 
Hooxer’s theory, numerous authors including Frorın (1940), 
SKOTTSBERG (1915), CopELAND (1940) and Camp (1947) have concerned 
themselves with this problem. 

In addition to the considerable weight of evidence obtained from 
the flowering plants and ferns, numerous families, genera and some 
species of Hepaticae, exclusive of /sotachis, are distributed between 
the New Zealand-Australian region and southern South America. 
Fucrorp (1951) has discussed and mapped the distribution of a 
number of these and since the publication of ther work several ad- 
ditional examples have been demonstrated by Herzoc (1952), 
Persson (1953 et 1954), FuLrorp and Harcuer (1958) and Futrorp 
and TAYLor (1959). For an excellent and fully documented resume of 
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the problems of Antarctic distribution, the reader is referred to the 
recent work of Dr. Cart SkoTTSBERG (1920-1956) on Easter and Juan 
Fernandez Islands. 

As was mentioned above, /.madida has spread northward along the 
Andes as far as Colombia and it is in the area of the central and 
northern Andes that some complex problems of speciation arise in 
regard to both the evolution and distribution of this section. In 
attempting to clarify these latter problems it is necessary to turn now 
to the New Zealand species Z.lyallit and examine the “‘lyallii line” of 
descendants. 

As in the case of J.intortifolia, I.lyallii displays a wide range of 
variability and its close relationship to the former species leads to 
diffieulty in attempting to delimit the two species in New Zealand 
without a knowledge of the variability of each. Thus far, Z.lyallu is 
known only from New Zealand proper where it is widely distributed 
in the three islands from the North Auckland Peninsula to Stewart 
Island. It is restricted, for the most part, to areas of relatively heavy 
rainfall and, while it shows considerable tolerance to the warm 
temperate climate of the North Auckland area, it reaches its greatest 
luxuriance in the cool, moist valleys and ravines of the Southern Alps. 

The species is not recorded from the Campbell or Auckland Islands 
to the south of New Zealand and its absence from subantarctic South 
America, as well as the absence of any species in its direct line of 
relationship, suggests that the “lyallii line” may never have utilized 
the Antarctic route to reach South America. 

In tracing the line of relationship from J.lyallii, the most closely 
related species is /.armata which is distributed from New Guinea to 
Java, Sumatra, Borneo and the Philippines. A comparison of the leaf 
and underleaf variation of Z.lyallii (Figs. 134-206) with that of 
I.armata (Figs. 207-227) shows the considerable similarity in the 
structure of these organs which, together with a similar habit of 
growth, suggests close relationship of the two species. In fact, several 
of the collections of /.armata growing (apparently) in particularly wet 
situations were so similar to /.lyallii as to render determination 
difficult. These latter specimens showed little or none of the charac- 
teristic intense red pigmentation of more typical /.armata and the 
leaves and underleaves were more lax and widely spreading than is 
usual for this species. 

The route over which the “‘lyallii line” migrated from New Zealand 
to New Guinea probably involved the small mountainous island of 
New Caledonia, but we are faced with an apparent anomaly in the 
absence of any member of the “lyallii line” on this island and the 
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presence, instead, of Z.intortifolia. An examination of the distribution 
patterns of other plant groups in this area would seem to throw some 
light on the problem for we find, among various components of the 
flora of New Caledonia, exclusive relationships with each of the three 
adjacent large land masses, New Zealand, Australia, and New Guinea. 
The present indication is that New Caledonia has been involved in 
several major orogenies which have linked it, by way of mountain 
chains, to each of the three larger land areas at various times during 
the geologie history of this area. I am inclined toward the idea that 
the “‘lyallii line” migrated over an ancient chain linking New Zealand, 
New Caledonia and New Guinea and that, following the subsidence 
of all or parts of this chain with, presumably, the elimination of the 
representatives of the “lyallii line”, a new orogeny occurred linking 
Australia with New Caledonia and allowing for the migration of 
I. intortifolia to the latter. The subsequent downgrading and subsid- 
ence of this Australian-New Caledonian mountain chain has then, 
according to this theory, left a small colony of the latter species in 
New Caledonia, isolated by a distance of several thousand miles from 
its original parent population now restricted to southern and south- 
eastern Australia and Tasmania. 

If this interpretation of its geological history is correct, then the 
island of New Caledonia is of unique importance in explaining the 
peculiar exchange of floral elements among the major land areas 
adjacent to it. 

To return to the discussion of /.armata, we are faced with the 
necessity of attempting to account for the scattered, wide-spread 
distribution of this species over nearly the whole of Malaysia. Van 
STEENIS (1934) has presented a very complete and excellent analysis 
of the montane vegetation (vascular plants) of this region and has 
emphasized the importance of considering the montane flora as a unit 
quite independent of the truly, i.e., both ecologically and geographic- 
ally, tropical flora of the lower elevations in Malaysia. VAN STEENIS 
has clearly demonstrated three important routes of migration through 
the Malay archipelago and has interpreted them as being Tertiary in 
age. There would seem to be little reason to disagree with the thorough 
documentation of these three migration routes, but the fact remains 
that the distribution of /.armata is not confined to any one of these, 
but rather is distributed through all three. The implication is that the 
distribution of /.armata took place prior to the Tertiary during a 
period when the Malaysian Archipelago formed a relatively continuous 
land mass between the mainland of Asia and New Guinea. In connect- 
ion with this, Merritt (1936) said that ‘The intermigrations of the 
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early angiosperms in what is now tropical Asia and Malaysia doubtless 
took place at a time when the continental area extended far to the 
south, probably in the late Cretaceous and early Tertiary, and this is 
the period when the more widely dispersed Asiatic types, or the 
ancestors of certain Asiatic types now found in New Guinea, extended 
their ranges. There seems to be little or no evidence of direct Asia-New 
Guinea land connections since the early Tertiary.” I can, at present, 
see no more satisfactory explanation to the distribution of /.armata 
than to assume a pre-Tertiary distribution which, if true, might 
explain the present wide dispersal in Malaysia of such groups as the 
Magnoliaceae, Proteaceae, Nepenthes, Hernandia and Clethra. 

In the extreme northern part of its range (the Philippine Islands), 
I.armata is replaced by /.japonica and, if a sufficient number of 
collections were available from this area, it seems reasonable to expect 
that a good transitional series could be demonstrated between these 
two species. Unfortunately, very few examples are available, but one 
collection made by BurcerF on Mt. Puloglovo in northern Luzon and 
described by HERzoG (1932) as /.turgida is intermediate between 
I.armata and J.japonica although it appears most similar to the latter 
species. In addition to the single Philippine specimen cited above and 
the several collections from Yakushima Island loaned to me by 
Dr. S. Harrorı, Hortkawa (1934) has cited collections of this species 
from several localities on the island of Formosa. 

The genus /sotachis (I.japonica) reaches its northern limit on the 
small mountainous island of Yakushima only a short distance south 
of the much larger Japanese Island of Kiushiu at about 30 degrees 
north latitude. The species has never been reported from the main 
islands of Japan or on the adjacent mainland of Asia. 

The studies of Horikawa (1952, 1954, 1955) on the distribution of 
bryophytes in Japan and adjacent areas would seem to indicate that 
the distribution of J. japonica is not unique for his maps indicate that 
a number of species found in this area display a comparable pattern 
of distribution. Many of those species which Horıkawa designated as 
tropical show a distribution which includes various localities in the 
Malay Archipelago, the Philippines, Formosa, the island of Yakushima 
and, in most cases, southern Kiushiu. Few of these extend into northern 
Japan and, particularly among the Hepaticae, few are known from 
the mainland of Asia adjacent to the Japanese Islands. A number of 
species which display this pattern of distribution also extend into the 
mountainous areas of southeastern Asia, frequently as far west as the 
Himalayas of northern India. In view of the fact that J.indica, a 
species closely allied to /. japonica, is known from the Khasia Mountains 
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of Assam, it would not be surprising if these two species or intermediates 
between them were to be found in the mountains of southern China, 
Burma and neighboring countries. 

An examination of the material of /. japonica shows that there is an 
appreciable range of variation, from the Philippine plants in which 
the leaves are bis-bifid and the underleaves distinctly longer than 
broad, to specimens from Yakushima, in which the leaves show a 
tendency toward reduction in the number of segments, the under- 
leaves become nearly orbicular in outline and the margins of both 
leaves and underleaves show a considerable reduction in the size and 
number of teeth. This trend is continued in the Khasia Mountains of 
Assam. In /.indica (Figs. 247-258), the leaves are mostly bifid and 
only occasionally trifid. The underleaves are approximately orbicular 
in outline, but the segments of the underleaves of one of the specimens 
(Figs. 255, 257) are distinctly long attenuated while the marginal teeth 
of these underleaves have developed to an unusual degree of pro- 
minance. The development of long, slender marginal teeth and 
attenuated segments in this particular specimen suggests the relation- 
ship of J.indica to I. auberti. 

J.auberti is known in the old world tropics from the Mascarene 
Islands to Madagascar, westward to Mt. Kilimanjaro in east Africa and 
on Ascension Island off the west coast of Africa. This same species, 
entirely unchanged in appearance, occurs in the mountains of the 
Sao Paulo district of eastern Brazil and on certain of the islands of the 
Antilles (Cuba, Dominican Republic, Guadeloupe, Trinidad). Ob- 
viously, if long range dispersal is absent in /sotachis, then the dis- 
tribution of this species presents some ponderous problems indeed. 

The route of migration of /sotachis between the region of the eastern 
Himalayas and that of eastern Africa is entirely open to speculation. 
The suggestion of a ‘‘Lemurian land bridge” between these two 
regions is tempting, but many workers, including, most recently, 
DARLINGTON (1957), refuse to accept such an explanation. TERMIER 
and TERMIER (1952), however, clearly indicate their acceptance of 
a land connection between India and Madagascar which existed for 
a considerable period and finally ceased to exist near the close of the 
Cretaceous. If we accept the possibility that the major pattern of 
distribution of /sotachis was already established by the beginning of 
the Tertiary, then it seems possible also that Lemuria if it existed, may 
have played a part in its distribution. 

Another possible explanation of the relationships and distribution 
of the Asian and African species of /sotachis is that of the hypothetical 
Gondwanaland. In his study of the Tertiary fossil conifers, FLORIN 
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(1940) states categorically that “Peninsular India was once part of a 
vast transverse continent-the Gondwanaland of the Upper Palaeozoic- 
separated from the northern continents by a great medial ocean, the 
Tethys Sea, which, for a long time, extended unbroken from Spain in 
the west to the Indian and Pacific oceans in the east. Most of the 
continental area (ScuucHERT 1924, pp. 56, 431), of which peninsular 
India formed the northern portion, sank into the ocean during the 
Mesozoic. Not until Middle Cretaceous was the eastern part of the 
Tethys Sea gradually changed into a land area. The remarkable history 
of India accords with the character of its Mesozoic conifer floras, which 
are of decidedly southern aspect.” 

The relatively recent geological history of the Himalayan mountain 
chain presents a difficult problem in explaining the present distrib- 
ution of /.indica, but, in view of the apparent absence of any species 
of Isotachis to the north of these mountains, it seems necessary to 
postulate the early presence of representatives of this genus to the 
south and their subsequent migration onto these later uplifted mount- 
ains. This relatively recent origin ofthe Himalayas also complicates the 
possible derivation of J.auberti from J.indica with which it appears 
to be most closely allied. Obviously, if migration of J.auberti into 
Africa took place prior to the Tertiary and the migration of /.indica 
into the Himalayas took place later, as it must have, then no relation 
involving southward migration from the Himalayas to Africa could 
exist. The most plausible explanation to this problem would seem to 
be that the two species were derived from a common stock which 
existed to the south of the Himalayas, one segment of which migrated 
westward into Africa and another, at a later time, northward onto the 
up-thrusting Himalayas. 

The present distribution of /. auberti in Africa is limited to Mt. Kili- 
manjaro, but, in view of its presence on Ascension Island, it seems 
apparent that the species succeeded in crossing the African Continent. 
This theory is supported by the distribution of certain of the flowering 
plants for Wermarcx (1941) cited several genera found in the mount- 
ains of tropical east Africa which show close affinities with Madagascar 
as well as, in some cases, with the Cameroon Mountains of west Africa. 

The striking discontinuity in the distribution of this species between 
Ascension Island and the state of Sao Paulo in southeastern Brazil is 
certainly difficult to explain, but is just as certainly not without 
precedent among the flowering plants. Camp (1947, 1948) observed 
that there are eleven families of flowering plants whose distribution is 
restricted to the combined African and South American regions and 
that, in addition to these eleven families, about 95 genera in other 


Nova Hedwigia III, 14. Hatcher 29 


families show this same distribution. FuLrorn (1951) described the 
distribution of a number of genera of leafy Hepaticae which are 
common to Africa and South America and, in several cases, the 
Himalayas. In view of the fact that several of these latter genera are 
members of the family Lejeuniaceae, FuLForp’s (op. cit., p. 261) 
observations regarding spore viability are worth noting. She states 
that “the spores of the Lejeuniaceae are green, and to some extent 
begin their germination while yet in the capsule, so that by the time 
they are shed, they are really sporelings in an early stage and are 
extremely delicate”. From these observations, it would seem difficult 
indeed to explain the migration of some of these genera between the 
two great continental areas of Africa and South America except by 
some form of land connection. 

In reagard to this problem, CAaster (1952) has presented evidence 
of both stratigraphic and paleontological relationships between the 
eastern coastal regions of southern Brazil and Argentina and the west- 
ern coastal regions of Africa. He has shown that, while the deposits of 
these two coastal regions are not identical, they are, nevertheless, 
quite similar. From the paleontological standpoint, he cites several 
reptilian faunas and their associated deposits which he believes show 
definite and close relationships. He cites the Lower Permean “White 
Band” deposit common to both Africa and South America with its 
associated Mesosaurus fauna made up of several closely related genera 
and species and the relationships among the dicynodont reptiles of the 
Lower Triassic, Upper Baufort beds of Africa and the Santa Maria 
beds of South America. In addition to the fauna, Dr. CASTER has cited 
several examples of relationship between the Glossopteris and Thinn- 
feldia floras of the two continents. 

He concluded that the only satisfactory explanation of these 
relationships lies in assuming the presence of a once extensive craton 
joining the coasts of Africa and South America. He pointed out that 
the tremendous volcanic activity near the end of the Rhaetic-Liassic 
period apparently marked the end of the ligation between the two 
continents and that, from that period onward, biological divergence 
was the rule. 

Another possible migration route linking the two continents is the 
Alaska-Kamchatka route. Lin LEE (1952) has shown that abundant 
exchange of temperate plants apparently took place by way of this 
route between North America and Asia during the warm period of the 
Tertiary. While this route is rather well established for the migration 
of both temperate zone plants and animals, the principal objection to 
it in regard to the distribution of /sotachis lies in the fact that this is 
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a genus of the Southern Hemisphere and no species occur in northern 
Asia, Europa or North America. 

The weight of present evidence would seem clearly to suggest the 
former presence of some form of land connection between South 
.America and Africa and that this connection, whatever its nature, 
ceased to exist prior to the Tertiary period. 

Thus, we have once again reached South America and it is now 
necessary to consider the several complex problems involving both 
specific inter-relationships and distribution resulting, apparently, from 
the meeting of the two divergent lines of the Section ZSOTACHIS. 

Based upon its growth habit and usually conspicuous red pigment- 
ation, the relationship of Z.serrulata to the “‘lyalli line” seems certain 
and it would appear that this species may have evolved directly from 
I.auberti. A degree of relationship may be seen in a comparison of 
certain of the leaves and underleaves of the two species (compare 
Figs. 279, 280 with 339-341 and Figs. 301, 302 with 385-388). 

I. serrulata is distributed through Bolivia, Colombia, Guatemala and 
several of the high islands of the Carribean Arc (see map, fig. 766). This 
species, along with J. lindigiana and I. haematodes form a small complex 
displaying a sympatric distribution in Bolivia and Colombia and 
possibly also in Ecuador. 

It is in this portion of the Andes, from Bolivia to Colombia, that 
a striking phenomenon has occurred, for it has been possible, utilizing 
the available collections for this region, to arrange linear series of 
leaves and underleaves involving J. serrulata, I. lindigiana and I. madida 
(of the “intortifolia line”) which show a virtually continuous and 
uninterrupted range of intergradation. Since, for practical purposes, 
this monograph is concerned with the delimitation of species, no 
attempt has been made to illustrate completely these series of inter- 
gradations, but a few examples have been included in the variation 
charts of the species concerned to demonstrate this phenomenon. 

The leaves and underleaves of J. madida (Figs. 587-650) are charac- 
terized by the development of a narrowly rounded to acute sinus angle 
while the sinus angle in J. serrulata (Figs. 325-392) tends to be broadly 
rounded. In addition, the leaves and leaf segments of /.madida are 
usually longer and the segments are more narrowly triangular than 
those of J. serrulata. An examination of certain of the leaves (Figs. 342, 
343, 350-353) and underleaves (Figs. 385-389) from specimens of 
I.serrulata collected in Bolivia and Colombia show various combinat- 
ions of these three characters and suggests intergradation between 
I.madida and I.serrulata. 

In comparing the characteristics of I.madida and I.lindigiana, 
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there appears, at first, to be no difficulty in differentiating the two 
species, but one collection from Bolivia appears to be intermediate 
between these two species. The leaves (Figs. 598, 599, 601) and under- 
leaves (Figs. 630-632) are nearest the pattern of J. madida, but a slight 
difference in the shape and dentation of both leaves and underleaves 
on this specimen suggests a relationship with /.lindigiana and this 
suggestion is further strengthened by the presence of two pigments. 
The lamina and segments of the leaves and underleaves of this 
particular collection were pale yellowish-brown, characteristic of 
I.madida, while the marginal teeth were tipped with the bright rose 
or red, characteristic of J. lindigiana. 

Though lacking experimental proof, the relationships among these 
three species (J.serrulata, I.lindigiana and I.madida) would seem to 
imply hybridization and subsequent introgression. At the present time 
no more plausible explanation of these phenomena presents itself and 
the very excellent work of BurGErFF (1943) on the genetics of March- 
antia indicates the possibility of such action. 

Another such possible hybrid is to be seen in J. inflata from Brazil. 
In this species (Figs. 460-475), certain of the characteristics of 
I. serrulata, namely a broad relatively short leaf and underleaf with 
rounded sinus angles, particularly in the leaves and few, rather coarse, 
marginal teeth on the underleaves appear to be combined with some 
of the characters of /.madida, namely brown pigmentation and often 
distinctly triangular underleaf sinuses. If /.inflata is an interspecific 
hybrid between J. serrulata and /.madida, it has attained a condition 
of stability for, as yet, no specimens have been found which appear to 
be intermediate between this species and either of its presumed parents. 

I. haematodes appears to have no close relationship with /.madida, 
although the distribution of the two species overlaps in the Bolivian- 
Colombian Andes along with that of /.serrulata and J.lindigiana. The 
close relationship of /.haematodes to these last two species seems, 
however, to be well established. In the series (Figs. 393-441) showing 
leaf and underleaf variation of /.haematodes, the Figures 417-420 are 
strongly suggestive of close relationship to /.serrulata, while the 

Figures 400, 401, 424 and 425 show a close relationship to /.lindigiana. 
‘It is not difficult to recognize the characteristics of the “lyallii line” 
and “intortifolia lina” in South America, but any attempt to explain 
their present distribution in this area is quite another matter. 
Paramount among the difficulties involved in this problem is the 
peculiarly disjunct distribution of /.auberti. As indicated on the map 
(Fig. 766), L. auberti is found in the Sao Paulo region of southeastern 
Brazil and in four of the islands of the West Indies, but nowhere 
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between. Assuming that this species reached southeattern Brazil by 
a more or less direct route from Africa, then by what route did it 
migrate to reach the West Indies? Obviously, the same question may 
by asked if we begin by assuming the migration of this species to have 
been from Africa to the Carribean area. 

On the basis of the distribution of those species most closely related 
to J.auberti, we may assume an Andean migration for this species. 
The area nearest to the Sao Paulo district where several species 
closely related to Z.auberti occur, is in Bolivia, and it seems possible 
that at some period of the past, there existed no barrier to the migrat- 
ion of J.auberti westward into the Bolivian area whence it could have 
migrated northward to the Antillena area. The probability of some such 
link between southeastern Brazil and the Bolivian Andes is further 
strengthened by the presence in the Sao Paulo area of J. inflata which 
possesses some of the characters of the “intortifolia line” and by a 
single collection of material made by LÜTZELBURG in the Serra dos 
Orgaos in the state of Sao Paulo and named /.mascula f. aquatica by 
Herzoc. This particular material is obviously a member of the 
I.madida complex, and shows no relation to the “‘lyallu line”. The 
plants were growing submerged and, probably because of this, the 
underleaf pattern was atypical of /.madida. In the absence of ad- 
ditional material from this area, no clear concept can be formed 
regarding the relation of these plants to /. madida and I feel unjustified 
in raising it to the rank of species or of placing it in synonymy under 
the latter species. 

The absence of /.auberti from the Andes is difficult to explain. The 
few bryophyte collectors and the scattered distribution of their collec- 
tions may account for this gap, but future collecting in South America 
may also suggest alternate hypotheses to the one suggested here. 

The Section PROCUMBENS, with three species, I.multiceps, 
L.erythrorhiza and I.tenax, is perhaps the most highly evolved group 
in the genus. All three species show a more conspicuously prostrate 
growth habit than is seen in any of the other sections, while two of the 
three species have rhizoids developed from the base of all or nearly all 
the underleaves and have attained a degree of bilateral symmetry 
which is unusual for this genus. 

An examination of the distribution of these species (Fig. 767) 
indicates that /.multiceps is by far the most widely distributed of the 
three and is known from the Sao Paulo district of Brazil, the Colombian 
Andes, southern Mexico, Costa Rica and several of the islands of the 
West Indies. The two remaining species are restricted to the West 
Indies where /.tenax is known only from Guadeloupe. 
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There is, in the distribution of the Section PROCUMBENS, 
nothing new in the over-all distribution pattern of the genus in South 
America. This section shows some affinities with the Section [SO- 
TACHIS and its relatively highly evolved structure together with its 
distribution suggest that it may have evolved relatively recently from 
the latter section. 

In summarizing this consideration of the distribution of ISO- 
TACHIS, I should like to emphasize the following points: 

1. It seems highly unlikely that the species of Zsotachis are capable 
of widespread dispersal through the agents of wind or water. Dis- 
semination by means of water seems altogether out of the question, 
except possibly on a very small scale, by reason of the fact that all 
those species which occur in the geographic tropics are restricted by 
their environmental requirements to montane regions. Chance dispersal 
by means of air currents fails to explain the locally restricted distribut- 
ion of a number of species and the applicability of the concept of wind 
dispersal seems to break down completely in the light of the correlation 
between the distribution of transitional forms between and among 
species and the distribution of these species. 

2. On the basis of available information concerning the ecological 
requirements of the species, the assumption that /sotachis had its 
origin in an area characterized by a temperate climate would seem 
to be justified. Whether this place of origin lay in the South Temperate 
zone or in a temperate, and presumably mountainous, region of the 
geographic tropics is not known. 

3. That the Section JSOTACHIS had its origin in a South 
Temperate area and possibly on a formerly temperate and more 
extensive antarctic Continent is implied by both the present dis- 
tribution of this section and the relationship among its species. If this 
section had originated in South America, it seems doubtful that we 
should now find evidence of hybridization and introgression among 
several of its species. This latter phenomenon suggests that the two 
groups, the “lyallii line” and “intortifolia line”, came into contact with 
each other at some relatively recent time having arrived at this point 
of contact by way of independent migration routes. j 

4. The genus /sotachis represents an extremely old an conservative 
group. If we assume as valid the theory that this genus cannot be 
dispersed over long distance by wind or water, then it is necessary 
also, on the basis of geological evidence, to assume that the extensive 
migration of the Section SOTA CHIS occurred prior to the Tertiary 
Period. The conservative constitution of the genus is suggested (1) by 
the fact that intermediate examples exist for a number of widely 
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separated but related species and (2) by the exceedingly wide and 
discontinuous distribution of the single species, /.auberti, which 
suggests that specific differentiation in this group has been a very 
slow process. 

5. It should be particularly emphasized that the over-all distribution 
pattern of /sotachis appears to be identical with the major distribution 
patterns among many of the flowering plants of the Southern Hemi- 
sphere. The principal differences might be interpreted as due to the 
fact that, while the distribution of /sotachis shows a considerable 
degree of continuity, involving as it does closely related species within 
a single section of the genus, the distribution of flowering plants shows 
less obvious continuity and involves not species but genera and 
families. This should perhaps not be surprising in view of the great age 
and apparent conservatism displayed by /sotachis for the flowering 
plants of this area are probably, in the main, of more recent origin, 
more genetically aggressive and more rapidly evolving. The fact that 
Isotachis may persist in an area for a long time after a major climatic 
change is suggested by the fact that it is capable of utilizing micro- 
habitats (deep shaded ravines, moist rock crevices) and this may, in 
part, explain some of its continuity of distribution, for these micro- 
habitats are probably less affected or require a longer period of time 
to be affected by climatic changes which might considerably modify 
the macro-habitats inhabited by larger flowering plants. Thus transit- 
ional forms linking species and even genera of flowering plants might 
easily be destroyed over a considerable area while the Lower Plants 
inhabiting the same area were only quantitatively affected. 


Species not Available for Study 


Isotachis aspera STEPH., Spec. Hepat. 6:350. 1924. 

Isotachis attenuatus Ropway, Papers & Proc. Roy. Soc. Tasmania. p. 47. 
1916. 

Isotachis capensis Herzoc, Mem. Flora et Fauna Fenn. 27:101. 1952. 

Isotachis dentata STEPH., Icones (inedit.) no. 52. 

Isotachis ledermannit STEPH., op. cit., no. 4. 

Isotachis makinot OkamuRA, Bot. Mag. Tokyo 25:65. 1911. 

Isotachis mascula GOTTSCHE, Ann. Sci. Nat. Ser. V 1:125. 1864. 

Isotachis minima Pears., Univ. of Calif. Publ. Bot. 10 (4/5) :322. 1923. 

Isotachis mittiniana CoLENSo, Trans. & Proc. New Zealand Instit. 21:69. 
1888. 

Isotachis perfoliata STEPH., Engler’s Bot. Jahrb. 8:84. 1887. 

Isotachis riparia Ropway, Papers & Proc. Roy. Soc. Tasmania p. 47. 1916. 

Isotachis rutenbergii GoTrsce, Abhandl. der Naturwissen. Verein in 
Bremen. 7:347. 1882. 

Isotachıs Sprucei BvrD., In STEPHANT, Spec. Hepat. 6:572. 1924. 
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Isotachis stubelii STEPH., Icones (inedit.) no. 29. 

Isotachis trifida (Gort.) Spruce, Trans & Proc. Bot. Soc. Edinburgh 15:339. 
1864. 

Isotachis uncinata (WEB.) GoTTSCHE, Ann. Sci. Nat. Ser. V. 1:122. 1885. 


Species Excluded from the Genus 


Isotachis allionii Stepn., Spec. Hepat. 6:350. 1924. 

Isotachis anceps Massau., Nuovo Gior. Bot. Ital. 17:219. 1885. 

Isotachis appendiculata STEPH., Spec. Hepat. 3:659. 1909. 

Isotachis bicuspidata STEPH., In URBAN, I., Symbol. Antillanae 2:471. 1901. 

Isotachis bisbifida STEPH., Spec. Hepat. 3:660. 1909. 

Isotachis boliviensis GOTTSCHE. mS. 

Isotachis conistipula STEPH., Spec. Hepat. 6:351. 1924. 

Isotachis fuegiensis STEPH., Sv. Vet-akad. Handl. 49 (9) :68. 1911. 

Isotachis georgiensis STEPH., Hepaticae in Der Schwed. Sudpolar Exped. 
49012037474, 1903. 

Isotachis granditexta STEPH., Sv. Vet-akad. Handl. 46 (9): 68. 1911. 

Isotachis halleana STEPH., op. cit. p. 69. 

Isotachis heterophylla STEPH., Spec. Hepat. 6:354. 1924. 

Isotachis hians STEPH., Spec. Hepat. 3:665. 1909. 

Isotachis homophylla (Nees) STEPH., op. cit. p. 661. 

Isotachis humilis STEPH., ms. 

Isotachis lanciloba STEPH., Sv. Vet-akad. Handl. 46(9):70. 1911. 

Isotachis mutabilis HERZOG, Arch. Escuela de Farmac. Facult. Cienc. Medic., 
Cordoba 7:26. 1938. 

Isotachis Nordenskjöldii STEPH., Spec. Hepat. 3:659. 1909. 

Isotachis palmatiloba Hopecson, Revue Bryol. Lichenol. 18 (1/2):30. 1949. 

Isotachis pusilla STEPH., Spec. Hepat. 3:655. 1909. 

Isotachis quadriloba STEPH., Bihang K. Sv. Vet-akad. Handl. 26 (6):54. 1900. 

Isotachis renistipula STEPH., Spec. Hepat. 6:356. 1924. 

Isotachis ripensis Spruce, Trans. & Proc. Bot. Soc. Edinburgh 15:339. 1885. 

Isotachis subtrifida (Hook. et Tayr.) Mirr., In Hooker, J. D., Bot. Antarct. 
Voy. II. 2:148. 1885. 

Isotachis symmetrica STEPH., Spec. Hepat. 3:661. 1909. 

Isotachis triloba STEPH., op. cit. p. 656. 

Isotachis valida STEru., Sv. Vet-akad. Handl. 46(9):71. 1911. 

Isotachis vexans STEPH., Spec. Hepat. 3:662. 1909. 
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EXPLANATION OF THE PLATES 


Figs. 1-18. Isotachis tenax STEPH. 


Fig. 1-6. Stem leaves, x40. Figs. 7-14. Stem underleaves, x40. Fig. 15. 
Portion of the leaf margin, x360. Fig. 16. Cells from the lamina of a leaf, 
x 360. Fig. 17. Portion of a plant, ventral view, x50. Fig. 18. Cross-section 
of a stem, x360. Figs. 1-18 drawn from a portion of the original material 
from Guadeloupe, (FH). 


Figs. 19-88. Isotachis multiceps (Lose. et Gort.) GOTTSCHE 


Figs. 19-50. Stem leaves, x40. Fig. 51. Cells from the lamina of a leaf, 
x 360. Fig. 52. Cells from the segment of a leaf, x360. Fig. 53. Portion of 
a leaf margin, x360. Fig. 54. Cross-section of astem, x360. Fig. 55. Portion 
of a plant, lateral view, x20. Figs. 56-88. Stem underleaves, x40. Figs. 19, 
21, 58-61 drawn from material collected in Brazil by Urr 475 (G). Figs. 20, 
_ 56, 57, 66 from material collected in Colombia by Linnie (FH). Figs. 22, 
23, 64, 67 from material collected in Brazil by ULE 447 (G). Figs. 24, 26, 
27, 35, 43, 44, 54, 55, 68-70, 78, 86 from a portion of the original material 
of I. parva collected in Brazil by Dusén 494 (FH). Figs. 25, 62 from a 
portion of the original material of J. coilophylla collected in Brazil by 
LürzezBure 6035/b (Hb. Henz.). Figs. 29-31, 34, 35, 39-43, 72, 75, 77, 
80-82, 85, 87, 88 from material collected in Jamaica by Evans 234 (NY). 
Figs. 32, 33, 63, 66 from material collected in Costa Rica by STANDLEY et 
Varerıo 50316 (Hb. Herz.). Figs. 37, 38, 51-53, 71, 73 from a portion of 
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the original material collected in Mexico by Lırsmann 137b (S-PA). 
Figs. 45-50, 74, 76, 79, 83, 84 from material collected in Jamaicy by Evans 
154 (NY). 


Figs. 89-115. Isotachis erythrorhiza (Len. et LvBc.) STEPH. 


Figs. 89-96. Stem leaves, x40. Fig. 97. Portion of the tip of a segment, 
x360. Fig. 98. Portion of a leaf margin, «360. Fig. 99. Cells from the 
lamina of a leaf, «360. Fig. 100. Cross-section of a stem, x 360. Fig. 101. 
Portion of a female plant with mature perigynium, x20. Fig. 102. Female 
bract, x40. Fig. 103. Female bracteole, x40. Figs. 104x115. Stem under- 
leaves, x40. Figs. 89, 108 drawn from a portion of the original material of 
I. subtruncata collected in Dominica by Erriorr 1145 (G). Figs. 90-107, 
112, 114, 115 from a portion of the original material from St. Vincent (NY). 
Figs. 109, 111 from material collected in Dominica by Erriorr 1172 (G). 
Figs. 110, 113 from material collected in Dominica by Erriorr (FH). 


Figs. 116-133. Isotachis lyallii Mitr. 


Fig. 116. Portion of a plant, x20. Fig. 117. Diagrammatic representation 
of portion of a stem (lateral view) showing insertion of leaf and underleaf. 
Fig. 118. Diagrammatic representation of portion of a stem (dorsal view) 
showing insertion of leaves. Fig. 119. Diagrammatic representation of 
portion of astem (ventral view) showing insertion of leaves and one under- 
leaf (A-apical end). Fig. 120. A cell from the medulla of the stem seen in 
median longitudinal section, x360. Fig. 121. Cells from the cortex of the 
stem seen in median longitudinal section, x360. Fig. 122. Portion of the 
cross-section of a stem, x360. Fig. 123. Approximate median longitudinal 
section of the female inflorescence (A-perianth, B-perigynium, C-calyptra, 
D-sterile archegonia, E-seta, F-foot, G-bracteoles, H-bracts), x40. Fig. 124. 
Female bract, x40. Fig. 125. Female bracteole, x40. Fig. 126. Cells from. 
the lamina of a leaf, x360. Fig. 127. Archegonium, x360. Fig. 128. Portion 
of the cross-section of a perigynium near the apex, x360. Fig. 129. Portion 
of the cross-section of a perigynium near the base, x 360. Fig. 130. A recently 
dehisced sporogonium, x20. Fig. 131. Portion of the cross-section of a 
sporogonium valve (A-a cell of the outer or exposed layer), x 360. Fig. 132. 
Elater, «360. Fig. 133. Spores, x360. Figs. 116-121, 123-125, 127-133 
drawn from material collected in New Zealand by R. Harcner 1038. 
Figs. 122, 126 from a portion of the original material collected in New Zea- 
land by Lyatt. 


Figs. 134-206. Isotachis lyalli Mitr. 


Figs. 134-168. Stem leaves, x20. Figs. 169-206. Stem underleaves, x20. 
Figs. 134, 135, 169, 170 drawn from a portion of the original material 
collected by Lyarı (NY). Figs. 136, 138, 175, 176 from material collected 
by R. Harcuer 360. Figs. 137, 171, 172 from material collected by Kirk 
279 (G). Figs. 139, 173 from material collected by R. HATcHEr 681. Figs. 140, 
174 from material collected by R. HATcHER 1038. Figs. 141, 142, 166, 184, 
186, 206 from material collected by R. Harcuer 674. Figs. 143, 144, 187, 
188 from material collected by Kirk 82 (G). Figs. 145, 191 from material 
collected by R. Hatcuer 420. Figs. 146, 147, 185 from material collected 
by CoLEnso 2076 (NY). Figs. 148, 151, 182, 183 from a portion of the original 
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material of J. kirkiana collected by Kirk 5 (FH). Figs. 149, 150, 177, 17,8% 
181 from material ex hb. Levier 4286 (G). Figs. 152, 153, 195, 196 from 
a portion of the original material of J. rosacea collected by Corenso (G). 
Figs. 154, 155, 179, 180 from material collected by SainsBury (NY). 
Figs. 156, 157, 192, 193 from material collected by GoEBEL (G). Figs. 158, 
159, 194, 203 from material collected by Kirk (FH). Figs. 160, 161, 201, 
202 from material collected by Kirk 16 (G). Figs. 162, 163, 189, 190 from 
material collected by R. HATcHEr 421. Figs. 164, 165, 197, 200 from 
material collected by Kirk 84 (G). Figs. 167, 168, 204, 205 from material 
collected by R. Harcuer 569. 


Figs. 207-227. Isotachis armata (NEES) GoTTSCHE. 


Figs. 207-216. Stem leaves, x40. Fig. 217. Portion of a plant (lateral 
view), x20. Fig. 218. Portion of the cross-section of a stem, x360. Fig. 219. 
Cells from the lamina of a leaf, x360. Fig. 220. Portion of a leaf margin, 
x360. Figs. 221-227. Stem underleaves, x40. Figs. 207-209, 221 drawn 
from material collected in the Philippines by Merrizz 6838 (NY). Figs. 210, 
211, 217, 222, 223 from material collected in Sumatra by VERDOORN 138 
(NY). Fig. 212 from material collected in Java by Verpoorn 135 (NY). 
Figs. 213, 214, 218, 224, 225 from material collected in Java by Kırz 
633 (NY). Figs. 215, 216, 219, 220, 226, 227 from material collected in Java 
by Mossy (NY). 

Figs. 228-246. Isotachis japonica STEPH. 


Figs. 228-223. Stem leaves, x40. Fig. 234. Portion of a plant, ventral 
view, x20. Fig. 235. Portion of the cross-section of a stem, x360. Fig. 236. 
Cells from the lamina of a leaf, x 360. Fig. 237. Female bract, x40. Fig. 238. 
Female bracteole, x40. Fig. 239. Elater, x360. Fig. 240. Spores, x360. 
Figs. 241-246. Stem underleaves, x40. Figs. 228, 229, 234, 236, 241, 242 
drawn from material collected by T. Suin 3810 (Hb. Harrori). Figs. 230, 
231, 243 from material collected by T. Sxin 3772 (Hb. Hattori). Figs. 232, 
237, 238, 239, 240, 244 from material collected by S. NisniHara 617, neo- 
type (Hb. Hartrori). Figs. 233, 245, 246 from a portion of the original 
material of J. turgida collected in the Philippines by H. Burcerr 8019 
(Hb. Herz.). Fig. 235 from material collected by K. Mayesara 3027 
(Hb. Harrorı). 


Figs. 247-258. Isotachis indica Mirv. 


Fig. 247-250. Stem leaves, x40. Fig. 251. Portion of a plant, ventral 
view, x20. Fig. 252. Portion of the cross-section of a stem, x360. Fig. 253. 
Cells from the lamina of a leaf, x360. Fig. 254. Portion of a leaf margin, 
x 360. Figs. 255-258. Stem underleaves, x40. Figs. 247, 250-255, 257 drawn 

from a portion of the original material collected by Hooker et THomson 
1339c (NY). Figs. 248, 249, 256, 258 from material collected near Churra 
by Hooker et Tuomson (NY). 


Figs. 259-267. Isotachis auberti (SCHWAEG.) STEPH. 


Fig. 259. Portion of a plant, x9. Fig. 260. Portion of the cross-section 
of a stem, x165. Fig. 261. Cells from the lamina of a leaf, x165. Fig. 262. 
Portion of the leaf margin, x165. Fig. 263. Cells from near the apex of a 


30 Nova Hedwigia III, 1. Hatcher 


SS EE SSS SSS SS SSS ES aa 


leaf segment, x165. Fig. 264. Female bract, «18. Fig. 265. Female bracteole. 
x18. Fig. 266. Elater, x165. Fig. 267. Spores, x165. Fig. 259 drawn from 
material collected in Brazil by Guaziou 4536 (NY). Figs. 260-263 from 
material collected in Brazil by Srttow (FH). Figs. 264, 265 from material 
ex Hb. Heec (FH). Figs. 266, 267 from material collected in Brazil by 
Mosen 32 (S-PA). 


Figs. 268-314. Isotachis auberti (SCHWAEGR.) STEPH. 


Figs. 268-285. Stem leaves, x9. Figs. 286-314. Stem underleaves, x9. 
Figs. 268, 269, 286, 287 drawn from material collected in Madagascar by 
SALvAN (FH). Figs. 270, 288 from material collected in Brazil by Beyricu 
(S-PA). Figs. 271, 289 from material collected in Brazil, ex Hb. LEHMANN 
(S-PA). Figs. 272, 294, 300 from material collected in Brazil by F.C. HoEHNE 
(Hb. Herz.). Figs. 273, 279, 280, 301, 302 from a portion of the original 
material of J. gordoni collected on Ascension Island by Gorpon (FH). 
Figs. 274, 303, 304 from a portion of the original material of J. auberti 
collected on the Island of Maurice by Tuouars (S-PA). Figs. 275-278, 
291-293, 297, 299 from material collected in Brazil by Sezzow (FH). 
Figs. 281, 298, 305 from material, ex Hb. Swartz, ex Hb. LEHMANN (S-PA). 
Figs. 282-285, 306-313 from material collected in Brazil by Ure 171 (FH). 
Figs. 295, 296, 314 from material collected in Brazil, ex Hb. Herc (FH). 


Fics. 315-319. Isotachis serrulata (Sw.) GOTTSCHE. 


Fig. 315. Portion of a female plant with perigynium, x9. Fig. 316. Portion 
of the cross-section of a stem, x165. Fig. 317. Cells from the lamina of a 
leaf, x165. Fig. 318. Female bract, x18. Fig. 319. Female bracteole, x18. 
Figs. 320-324. Isotachis haematodes (Lenum. et LoBc.) GOTTSCHE. Fig. 320. 
Portion of a plant, x9. Fig. 321. Portion of the cross-section of a stem, 
x165. Fig. 322. Cells from the lamina of a leaf, x165. Fig. 323. Portion of 
a leaf margin, x165. Fig. 324. Cells from the segment of a leaf, x165. 
Figs. 315, 318, 319 drawn from material collected in Jamaica by P. M. Par- 
TERSON (Hb. FuLrorp). Figs. 316, 317 from a portion of the original material 
of J. serrulata collected in Jamaica by Swarrz (S-PA). Figs. 320, 321 from 
material collected in Dominica by Erriorr 813 (BM). Figs. 322-324 from 
a portion of the original collections of J. haematodes collected in Guadeloupe, 
ex Hb. LEHMANN (FH). 


Figs. 325-392. Isotachis serrulata (Sw.) GOTTSCHE. 


Figs. 325-358. Stem leaves, x9. Figs. 359-392. Stem underleaves, x9. 
Figs. 325, 326, 330, 357, 359, 360, 362 drawn from material collected in 
Martinique by Husnor (FH). Figs. 327, 328, 331, 332, 346, 362, 366 from 
material collected in Martinique by Duss 605 (NY). Figs. 329, 356, 380, 381 
from material collected in Martinique by Duss 1209 (NY). Figs. 333, 367, 
373 from material collected in Martinique by Duss 294 (NY). Figs. 334, 374, 
390 from a portion of the original material of J. hahnii collected in Martini- 
que by Hann 1445 (G.). Figs. 335-337, 375-377 from a portion of the 
original material of J. serrulata collected in Jamaica by Swarrz (S-PA). 
Figs. 338, 344, 347, 354, 378, 379 from a portion of the original material 
of I. urbani collected in Jamaica by Hansen (FH). Figs. 339, 340 from 
material collected in Jamaica, ex Hb. Lenmann (S-PA). Fig. 341 from 
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material collected in Jamaica by Wizns 7 (NY). Figs. 342, 343, 385-387 
from a portion of the original material of I. woronowii collected in Colombia 
by S. Woronow 96 (Hb. HERz.). Figs. 345, 392 from material collected in 
Martinique by Duss 605 (G). Figs. 348, 391 from material collected in 
Martinique by Duss 294 (NY). Figs. 349, 350, 353, 384 from a portion of 
the original material of J. paucidens collected in Bolivia by Herzoc 2720 
(G). Figs. 351, 352, 388, 389 from a portion of the original material of 
I. piliflora collected in Colombia by S. Woronow 113 (Hb. Herz.). Figs. 355, 
383 from material collected in Martinique by Husnor (NY). Figs. 358, 382 
from a portion of the original material of 7. husnoti collected in Guadeloupe 
by Husnor (FH). 


Figs. 393-441. Isotachis haematodes (LEHM. et LINDBG.) GOTTSCHE. 


Figs. 393-416. Stem leaves, x9. Figs. 417-441. Stem underleaves, x9. 
Figs. 393-395, 417, 418 drawn from material collected in Bolivia by Herzoc 
4736 (G). Figs. 396, 423, 427 from material collected in Ecuador by ALLIONI 
6522 (G). Figs. 397-399, 402, 408, 409, 430, 432, 436-441 from material 
collected in Guadelopue by Duss 216 (NY). Figs. 400, 401, 424, 425 from 
material collected in Ecuador by Arrıonı 717 (G). Figs. 403, 404, 406, 413, 
414, 433, 435 from a portion of the original material of J. haematodes 
collected in Guadeloupe, ex Hb. Jack (FH). Figs. 405, 407, 410, 428, 429, 
431 from material collected in Guadeloupe, ex Hb. Hooker (NY). Figs. 411, 
412, 421, 422, 426 from a portion of the original material of I. ecuadorensis 
collected in Ecuador by Arııonı 6540 (G). Figs. 415, 416, 419, 420 from a 
portion of the original material of J. guadeloupensis collected in Guadeloupe 
by L’HErMINIER 43 (G). 


Figs. 442-459. Isotachis lindigiana GOTTSCHE. 


Figs. 442-446. Stem leaves, x18. Fig. 447. Portion of a plant, ventral 
view, x9. Fig. 448. Cross-section of a stem, x165. Fig. 449. Cells from the 
lamina of a leaf, «165. Fig. 450. Cells from the segment of a leaf, x165. 
Fig. 451. Portion of the leaf margin, «165. Fig. 452. Female bract, x18. 
Fig. 453. Female bracteole, x18. Figs. 454-459. Stem underleaves, x18. 
Figs. 442-444, 447-451, 454-456 drawn from a portion of the original 
material collected in Colombia by Linvıc 1702 (S-PA). Figs. 445, 446, 
457-459 from material collected in Ecuador by Jameson (NY). Figs. 452, 
453 from material collected in Colombia by Weır (NY). 


Figs. 460-475. Isotachis inflata STEPH. 


Figs. 460-465. Stem leaves, x18. Fig. 466. Portion of a plant, ventral 
view, x9. Fig. 467. Cross-section of a stem showing base of an underleaf, 
x165. Fig. 468. Cells from the lamina of a leaf, x165. Fig. 469. Portion of 
a leaf segment, x165. Figs. 470-475. Stem underleaves, x18. Figs. 460, 470 
drawn from a portion of the original material of J. uleana collected in Brazil 
by GLaziou 5129 (NY). Figs. 461, 464, 472, 473 from a portion of the 
original material of J. inflata collected in Brazil by Dusén (G). Figs. 462, 
465-469, 474, 475 from material collected in Brazil by Dustn (FH). Figs. 
463, 471 from material collected in Brazil by Dusén 369 (G). 
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Figs. 476-482. Isotachis intortifolia (Hoox. et TayL.) GOTTSCHE. 


Fig. 476. Portion of a plant, ventral view, x9. Fig. 477. Portion of the 
cross-section of a stem, x165. Fig. 478. Cells from the lamina of a leaf, x165. 
Fig. 479. Portion of a leaf margin, x165. Fig. 480. Cells from the segment 
„of a leaf, x165. Fig. 481. Female bract, x18. Fig. 482. Female bracteole, 
x18. Figs. 476, 478 drawn from a portion of the original material of J. gun- 
niana collected in Tasmania by Gunn 60 (NY). Fig. 477 from material 
collected in Tasmania by Bastow (FH). Figs. 479, 480 from a portion of 
the original material of J. intortifolia collected on Campbell’s Island by 
J. D. Hooker (NY). Figs. 481, 482 from material collected in Tasmania by 
WeyYMoUTH 1426 (BM). 


Figs. 483-558. Isotachis intortifolia (Hook. et TAYL.) GOTTSCHE. 


Figs. 483-517. Stem leaves, x9. Figs. 518-558. Stem underleaves, x9. 
Figs. 483, 491, 527-532 drawn from material collected in Tasmania by 
WerymoutH 1426 (BM). Figs. 484, 485, 518 from material collected in 
Tasmania by WeymoutH 1364 (NY). Figs. 486, 487, 520 from a portion 
of the original material of J. intortifolia collected on Campbell’s Isl. by 
Hooker (NY). Figs. 488, 526 from material collected in Tasmania by 
Bastow 826 (BM). Figs. 489, 490, 519 from material collected in Tasmania 
by Weymoutu (NY). Figs. 492, 542 from material collected in Tasmania 
by Weymourx (G). Figs. 493, 507, 535, 536 from material collected in 
Australia by Warts 1116 (G). Figs. 494, 495, 538, 543, 544 from material 
collected in Tasmania by WrymourTu 1428 (BM). Figs. 496, 497, 524 from 
material collected in Tasmania by J. B. Moore 1 (G). Figs. 498, 540, 541 
from a portion of the original material of J. inflexa collected in Australia 
by F. v. MULLER (G). Figs. 499, 523, 525 from material collected in Australia 
by Watts 1018 (G). Figs. 500, 539, 545, 546 from a portion of the original 
material of J. gunniana collected in Tasmania by Gunn 60 (NY). Figs. 501, 
547, 548 from material collected in Tasmania by Bastow (FH). Figs. 502, 
521, 522 from material collected in Tasmania by Weymouru (GQ). Figs. 503, 
534 from a portion of the original material of J. humectata collected on 
Campbell’s Isl. by Hooker (FH). Figs. 504, 533 from a portion of the 
original material of J. terricola collected in Australia by Warts 1016 (G). 
Figs. 505, 506, 537 from material collected on Stewart Isl., New Zealand 
by W. Martin (G). Figs. 508, 509, 549, 550 from material collected in Tas- 
mania by Gunn (NY). Figs. 510, 513, 551, 552 from material collected in 
New Zealand by Petrie (G). Figs. 511, 512, 516, 517, 553-556 from material 
collected in Australia by WHITELEGGE 12 (BM). Figs. 514, 515, 557, 558 
from material collected in Tasmania by Weymoutu (BM). 


Figs. 559-577. Isotachis grandis Carr. et Pears. 


Figs. 559-563. Stem leaves, x18. Fig. 564. Portion of a plant, lateral 
view, x9. Fig. 565. Portion of the cross-section of a stem, «165. Fig. 566. 
Cells from the lamina of a leaf, «165. Fig. 567. Portion of a leaf segment, 
«165. Figs. 568-577. Stem underleaves, x18. Figs. 559, 564, 566-571 drawn 
from a portion of the original material collected in Australia by Wutte.- 
LEGGE (BM). Figs. 560, 562, 563, 572, 573, 575 from material collected in 
Australia by WuireLecce (BM). Figs. 561, 565, 574, 576, 577 from material 
collected in Tasmania by Moore (BM). 
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Figs. 578-586. Isotachis madida (Hoox. et Tay.) Mitten. 


Fig. 578. Portion of a plant, lateral view, x9. Fig. 579. Portion of the 
cross-section of a stem, x165. Fig. 580. Cells from the lamina of a leaf, 
x165. Fig. 581. Portion of the leaf margin, x165. Fig. 582. Cells from the 
segment of a leaf, x165. Fig. 583. Portion of a male inflorescence, dorsal 
view, x23. Fig. 584. Antheridium, x165. Fig. 585. Female bract, x18. 
Fig. 586. Female bracteole, x18. Figs. 578-582 drawn from a portion of 
the original material of J. madida collected at Cape Horn by J. D. Hooker 
(NY). Figs. 583, 584 from material collected in Chile by Spencer (NY). 
Figs. 585, 586 from material collected on the island of Tristan da Cunha by 
E. CHRISTOPHERSON and Y. MEJLAND 932 (O). 


Figs. 587-650. Isotachis madida (Hook. et TAyL.) MITTEN. 


Figs. 587-618. Stem leaves, x9. Figs. 619-650. Stem underleaves, x9. 
Figs. 587, 588, 619-621 drawn from material collected in Chile by Dus£n 
(NY). Figs. 589, 622 from material collected in Chile by Hosseus 57 (Hb. 
Herz.). Figs. 590-594, 633-637 from material collected in Chile by Dusén 
(NY, FH, G). Figs. 595, 638 from material collected in Chile by Hosseus 
840 (Hb. Henrz.). Figs. 596, 623 from material collected in Chile by Dustin 
54 (G). Figs. 597, 600, 628, 629 from material collected in Chile by Dustin 
141 (NY). Figs. 598, 599, 601, 630-632 from material collected in Bolivia 
by Herzoc 2783 (S-PA). Figs. 602, 624 from material collected in Chile 
by Dusén 203 (NY). Figs. 603, 626 from material collected in Chile by 
JUNGE 2220 (Hb. Herz.). Figs. 604, 627 from material collected in Chile 
by Dus£n 197 (G). Figs. 605, 625 from material collected near the Straits 
of Magellan by Dusén 242 (G). Figs. 606, 647 from a portion of the original 
material of J. flavicans collected in Chile by SKoTTSBERG 739 (G). Figs. 607, 
643 from material collected in Chile by W. ScHiLLEr 15 (Hb. HERz.). 
Figs. 608-610, 644, 645 from a portion of the original material of J. madida 
collected at Cape Horn by Hooker (NY). Figs. 611, 613, 615, 616, 640, 641 
from a portion of the original material of J. pallens collected on the island 
of Chiloe by SkorrssBere (G). Figs. 612, 648-650 from a portion of the 
original material of J. fusca collected in Chile by SkorrsperG 882 (G). 
Figs. 614, 642 from material collected in Chile by Krause (G). Figs. 617, 
618, 639 from material collected in Chile by Dustin 531 (G). Fig. 646 from 
material collected in Chile by SkoTTsBERG 884 (G). 


Fig. 651-687. Isotachis grossidens STEPH. 


Figs. 651-664. Stem leaves, x18. Fig. 665. Portion of a plant, ventral 
view, x9. Fig. 666. Cross-section of a stem, x165. Fig. 667. Cells from the 
. lamina of a leaf, x165. Fig. 668. Portion of the leaf margin, x165. Fig. 669. 
Portion of a leaf segment, x165. Figs. 670-687. Stem underleaves, x18. 
Figs. 651, 653, 679, 680 drawn from material collected in Chile, ex Hb. 
ANGsT. (S-PA). Figs. 652, 657, 670-673 from material collected in Chile by 
SKOTTSBERG 741 (G). Figs. 654, 655, 660-662, 676, 678, 681, 683, 686 from 
a portion of the original material collected in Chile by SkoTTsBERG 742 (G). 
Figs. 656, 663, 665-669, 674, 677, 682, from material collected in Chile by 
SkoTTSBERG 737 (G). Figs. 658, 659, 675, 684, 684 from material collected 


in Chile by SKOTTSBERG (G). 
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Figs. 688-696. Isotachis obtusiloba HERZOG. 


Fig. 688. Portion of a plant, ventral view, x9. Fig. 689. Portion of the 
cross-section of a stem, x165. Figs. 690, 691. Stem leaves, x18. Fig. 692. 
Cells from the lamina of a leaf, x165. Fig. 693. Cells from a leaf segment, 
x165. Fig. 694. Portion of the leaf margin, x165. Figs. 695, 696. Stem 
underleaves, x18. Figs. 688-690, 696 drawn from a portoin of the original 
material of J. mollissima collected in Chile by ScHwaBe 20/b2 (Hb. HERz.). 
Figs. 691-695 from a portion of the original material collected in Chile by 
ScHWABE 155 (Hb. HERz.). 


Figs. 697-710. Isotachis fragilis STEPH. 


Fig. 697. Portion of a plant, ventral view, x9. Fig. 698. Cross-section of 
a stem, x165. Figs. 699-703. Stem leaves, x18. Fig. 704. Cells from the 
lamina of a leaf, x165. Fig. 705. Portion of a leaf margin, x165. Fig. 706. 
Cells from a leaf segment, x165. Figs. 707-710. Stem underleaves, x18. 
Figs. 697-710 drawn from a portion of the original material collected in 
Chile by SKOTTSBERG 886 (G). 


Figs. 711-719. Isotachis spegazziniana MASSAL. 


Fig. 711. Portion of a plant, ventral view, x9. Fig. 712. Cross-section of 
a stem, x165. Figs. 713, 714. Stem leaves, x18. Fig. 715. Cells from the 
lamina of a leaf, «165. Fig. 716. Portion of the leaf margin, x165. Fig. 717. 
Portion of a leaf segment, x165. Figs. 718, 719. Stem underleaves, x18. 
Figs. 711-719 drawn from a portion of the original material collected on 
Basket Island by Specazzini 195 (Ver). 


Figs. 720-728. Isotachis stephanit SALMON. 


Fig. 720. Portion of a plant, ventral view, x9. Fig. 721. Portion of the 
cross-section of a stem, x165. Figs. 722, 723. Stem leaves, x18. Fig. 724. 
Cells from the lamina of a leaf, x 165. Fig. 725. Portion of the leaf margin, 
x165. Fig. 726. Portion of a leaf segment, x165. Figs. 727, 728. Stem 
underleaves, x18. Fig. 720 drawn from material collected in New Zealand, 
ex hb. Pearson (BM). Figs. 721, 722, 724-726 from a portion of the original 
material collected in New Zealand by Brown, ex hb. SrepHani (FH). 
Figs. 723, 728 from a portion of the original material of J. gigantea collected 
in New Zealand, ex hb. SterHanı (FH). 


Figs. 729-738. Isotachis nogella HERz0G. 


Fig. 729. Portion of a plant, lateral view, x9. Fig. 730. Portion of the 
cross-section of a stem, x165. Figs. 731-733. Stem leaves, x18. Fig. 734. 
Cells from the lamina of a leaf, x 165. Figs. 735, 736. Stem underleaves, x18. 
Fig. 737. Female bract, x18. Fig. 738. Female bracteole, x18. Figs. 729-738 
drawn from a portion of the original material collected in Tasmania by 
WEINDORFER (Hb. HeErz.). 


Figs. 738-746. Isotachis lacustris HErzoc. 


Fig. 738. Portion of a plant, ventral view, x9. Fig. 730. Portion of the 
cross-section of a stem, x165. Figs. 741, 742. Stem leaves, x18. Fig. 743. 
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Cells from the lamina of a leaf, x165. Fig. 744. Portion of the leaf margin, 
x165. Fig. 745. Cells from a leaf segment, x165. Fig. 746. Stem underleaf, 
x18. Figs. 739-746 drawn from a portion of the original material collected 
in Bolivia by C. Trout 56 (Hb. Herz.). 


Figs. 747-755. Isotachis obtusa STEPH. 


Fig. 747. Portion of a plant, ventral view, x9. Fig. 748. Portion of the 
cross-section of a stem, x165. Figs. 749, 750. Stem leaves, x18. Fig. 751. 
Cells from the lamina of a leaf, x165. Fig. 752. Portion of the leaf margin, 
x165. Fig. 753. Cells from a leaf segment, x165. Figs. 754, 755. Stem 
underleaves, x18. Figs. 747-755 drawn from a portion of the original 
material collected in Ecuador by Arrıonı 6568 (G). 


Figs. 756-763. Isotachis splendens STEPH. 


Fig. 756. Portion of a plant, ventral view, x9. Fig. 757. Cross-section of 
a stem, x165. Figs. 758, 759. Stem leaves, x18. Fig. 760. Cells from the 
lamina of a leaf, x165. Fig. 761. Portion of a leaf segment, x165. Figs. 762, 
763. Stem underleaves, x18. Figs. 756-763 drawn from a portion of the 
original material collected near the Straits of Magellan by CUNNINGHAM (FH). 


Fig. 764. 


Chart showing relationships among the species of JSOTACH IS. Heavy 
lines indicate the delimitation of Sections. Arrows indicate the apparent 
directions of evolution within the Section ZSOTACHIS. 


Fig. 765. 


Distribution of the four sections of ZSOTACHIS. Section PTERI- 
DOPHYLLA-A; Section SUBAEQUIFOLIA-D; Section ISO- 
TACHIS-@; Section PROCUMBENS-x. 


Fig. 766. 

Distribution of species comprising the Section ZSOTACHIS in Central 
and South America and the West Indies: J. serrulata-@; I. auberti-C; 
If lindigiana--@-; I. haematodes—@; I. madida-(); I. grossidens-W; I. ob- 
tusiloba-\x|; I. fragilis- A; I. spegazziniana- À ; I. inflata-x. 


Fig. 767. 


Distribution of species comprising Section PTERIDO PH YLLA, 
Section SUBAEQUIFOLIA and Section PROCUM BENS in Central 
and South America and the West Indies: J. splendens- A; I. lacustris-WH; 
I. obtusa-O); I. tenax-®; I. multiceps-@; 1. erythrorhiza-©. 


Two New Cyanophytes from the Transvaal 


By Henry WEzsux, Pretoria!) 
With plate 31 (1) 


The first alga about to be described was found in the Jan Smuts 
Park Dam at Brakpan, Eastern Witwatersrand, Transvaal, on 
24th February, 1960. The dam is a natural shallow depression, with 
no surface outlet, into which the sewage effluent from the town of 
Brakpan is discharged. The material was collected by Dr. Brian 
R. ALLANSON, Hydrobiologist of the Transvaal Provincial Adminis- 
tration at Pretoria. 

The alga was preserved in formalin soon after collection, but was 
first examined in the living state, when it was observed to possess 
movement characteristic of many of the Oscillatoriaceae. In the 
present case the movement consisted of a fairly slow rotation in the 
direction of the longitudinal axis. 

The alga is a Spirulina (cf. GEITLER, p. 916). Frirscx (1) Vol. II, 
p. 832 quotes Crow (2) p. 141 as suggesting that the name Spirulina 
Turpix be reserved for the aseptate forms, and Arthrospira STIZEN- 
BERGER for the septate. GEITLER (3), however, on p. 919 has united 
the two genera under Spirulina, and subdivides this genus into 
Section I Arthrospira and Section II Euspirulina. The former consist- 
ing of “large forms with transverse walls which are seen in the living 
alga,” and the latter of ‘“‘mostly small forms with transverse walls 
which are invisible in the living alga.” 

Whether or not the transverse walls can be seen depends on whether 
the alga is dead or alive and on the microscopical technique used. 
With today’s phase-contrast much can be seen which at the time 
publication of GEITLER’S work was invisible. I therefore see difficulties 
in the taxonomical application of GEITLER’S subdivisions in so far as 
they depend on the visibility or non-visibility of the transverse walls. 

The species here described is nearest to Spirulina Massartui (KUFF.) 
GeitL., though the measurements are different, and the habitat 
radically so. 

Spirulina Massartii occurred in “a spring in Luxembourg,” and 
SkuyA found a closely related form “in a pool on a moor in Latvia.” 


1) National Institute for Water Research, South African Council for 
Scientific and Industrial Research. 
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The present form, however, was found as a dense bloom in highly 
polluted water. 


SPIRULINA ALLANSONII, nov.spec., fig. 1 


The trichome a regular or only slightly irregular spiral. The coils 
loose, never adjacent. The filaments are separate and not attached to 
each other, or to a substratum, or embedded in a gelatinous matrix. 
The ends of the trichomes are gently rounded or slightly capitate. The 
trichome is made up of many small cells, separated by cell walls. 

The colour of the preserved trichomes as seen with an achromatic 
oil immersion objective (x100) and by transmitted light is a pale 
greyish blue-green. To the unaided eye, the preserved material is of 
a dark green to dark blue-green colour. 


Measurement of a number of trichomes yielded the following figures: 


Diameter of trichome 5.0— 65u, 
Diameter of spiral 39 — 60 u, 
Distance from one turn to the next + 604 5 
Length of cell 25— 45u, 
Length of trichome (2-5 turns) 90 —280 u. 


Spirulina Allansonu n.sp. 


Filamenta in toto 90-280 u longa, regulariter sive subregulariter in spiris 
aequalibus sive subaequalibus torta, flexibus liberis, nunquam alium 
attingentibus, fluctuantia, nec ad substratum unum accrescentia, neque in 
muco habitantia, 5-6,5 u latae. Diameter spirae 39-50 u, intervallum 
flexurarum duarum adjacentium plus minusve 60 u. Termini regulariter 
rotundati, non inflati, seu leviter capitati, cellulae bene visibiles, breviores 
quam latae, 2.4-4.5 u. longae. Color cellularum cum formalino fixatarum in 
magnificatione microscopica pallide coeruleo-viridis, cum oculo aperto 
acriter coeruleoviridis vel viridis. 

Habitat in lacu Jan Smuts Park Dam prope Brakpan in provincia Trans- 
vaal Unionis Africae Meridionalis. 

Figura nostra 1. 


The type material is lodged with the Riksmuseet in Stockholm. 

It gives me particular pleasure to name this new species after the 
collector, Dr. Brian R. ALLANSON. 

The second alga was collected on 21st July, 1960 by Mr. F.M. Cuur- 
TER in the Vaal River at Standerton in the southern Transvaal, 
100 yards below the effluent of a creamery. 

The pollution at that point was essentially of an organic nature. 
The alga was attached in a velvet-like layer to stones in the current, 
and was absent about half a mile downstream and upstream of the 
collection point. The river at this point is up to 12 inches deep. It 
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would appear that the alga is not affected by the speed of flow, but 
that a flow is necessary, as the organism was not found in any pools. 
To the unaided eye the growth is off-white to pale pink in colour. 


THIOCHAETE nov.gen. 


Sheathed micro-organisms of hormogonal structure with colourless 
filaments attached to a substrate. Trichomes taper slightly towards 
the end, with terminal or intercalary heterocysts. Akinetes not 
observed. Vegetative cells contain sulphur granules. 

Microorganismi structura hormogoneata vaginati, filamentis acoloratis 
ad substratum affixis. Trichomata cum heterocystis intercalaribus sive 


terminalibus. Akinetae non observatae. Cellulae vegetales granulae sul- 
phuricae continent. 


Thiochaete Chutteri nov.spec. fig. 2 


The thallus consists of a gelatinous off-white mass of closely inter- 
woven filaments attached to a substratum. 

The sheaths are thin, narrow, colourless and unlayered. 

The trichomes consist of cells that are rectangular to sub-circular 
with gently rounded ends; at the septae the trichomes are markedly 
constricted and towards the end somewhat tapering. The end cell is 
conically rounded but very rarely seen and without kalyptra. 

The cytoplasm of the cells is not differentiated into chromatoplasm 
and centroplasm since the form is apparently apochlorotic. In the 
centre of the cells, however, one can observe variously shaped 
granules, the shape of which alters with the age of the cell. In the case 
of old cells the granules take up most of the space within the cells. 

With phase-contrast the granules are seen to resemble those which 
occur in all members of the Beggiatoaceae, and it is therefore safe to 
assume that in the present form the granules consist of sulphur. 

With oil immersion lens and ordinary transmitted light the fila- 
ments are colourless to palest blue-green. With phase-contrast the 
cells appear dark blue-green and the granules are of a luminous yellow 
colour. 

The heterocysts are spherical or ellipsoidal when terminal, and 
rectangular when intercalary. Spherical heterocysts appear to be 
produced in two ways: 

1. they develop either from a terminal vegetative cell; or 

2. when an intercalary vegetative cell undergoes a special trans- 
formation during which the whole cell (and not merely the inner 
wall) becomes progressively narrower in the centre until two hetero- 
cysts are formed. 
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At the attachment surface of these two heterocysts the trichome 
then breaks into two, thus producing two trichomes, each with a 
terminal heterocyst. 

The content of the heterocysts appears optically homogenous, 

-namely, they do not contain gas vacuoles or sulphur. Those vegetative 
cells which are to become heterocysts gradually lose their gas vacuoles 
and sulphur granules. 

Although I was unable to observe the formation of akinetes, the 
shapes of the heterocysts and the sheathing of the trichomes cereal 
resemble those of the blue-green algae, especially of the genus Micro- 
chaete Tuuret. In view of this it is very probable that the present 
species is an apochlorotic member of the Microchaetaceae family. 


Measurements: 
Mean width of trichome 1.3-1.6 u, 
Length of trichome 1-2 cm., 
Mean length of vegetative cell 2.6-4.0 u, 
Width of intercalary heterocyst 1.06% 
Length of intercalary heterocyst 1.0-1.9 u, 


Diameter of terminal heterocyst, unripe 1.3 u, 
Diameter of terminal heterocyst, ripe 2.5-3.0 u. 


Taking into consideration the above-mentioned facts, I have pro- 
posed the new generic name Thiochaete for the new organism. 


Magnificatione maxima illuminationeque pervadente filamenta sine colore 
sive pallescente coeruleo—viridescentia. Illuminatione “phase-contrast” 
dicta filamenta fusce coeruleo-viridescentia apparent et cellulae eis granulae 
fulgentes flavae ferent. Longitudo filamentarum 2 cm. accedat. Vagina 
trichomatum angusta, firma, acolorata chlorozinzicoiodurato non colorata 
et adhaerens est. Trichomata ad septa valde constrictae et ad apicem leviter 
attenuatae. Cellulae vegetativae 2-2.5plo longiores quam latae: 2.6-4 u 
longae, 1.3-1.6 uw latae. Cellula apicalis in conum obtuse rotundatum 
producta. 

Heterocystae terminales globosaeseu subellipticae diametris immaturarum 
1.3 u et 2.5-3 u maturarum; intercalares rectangulosae, latitudinem 1.6 u et 
longitudinem 1.0-1.9 u habentes. Heterocystae sphaericae ab cellulis vege- 
tativis duobus modis proficiscent; primum: heterocystae ex cellulis vege- 
tativis terminalibus nascuntur, secundum: ex una cellula vegetativa inter- 
calari transformatione propria, per qua cellula tota-nec membrana interior 
solum-in media parte constringitur. Constrictio ea usque ad formationem 
heterocystarum duarum adjacentium angustatur. In constrictione filamenta 
intringuntur, itaque trichomata duabus heterocystis terminalibus ornata 
oriuntur. Cellulae vegetativae quae in heterocystas transformantur, vacuola 
gaseosa granula sulphuricaque sua amittent et homogenea apparent. 

Figura nostra 2. 
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I have great pleasure in naming the species after the collector. 
The type material is lodged with the Riksmuseet at Stockholm. 
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EXPLANATION OF PLATE 31(1) 


Fig. 1: Spirulina Allansonit, nov.spec. 

Fig. 2: T'hiochaete Chutteri, nov.gen. et nov.spec. a) A trichome with two 
rectangular intercalary heterocysts. b) The development of spher- 
ical heterocysts. c) A terminal heterocyst. 
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Roivainenia Persson, eine neue Gattung 
der Lophoziaceae 


Von H. Persson?) und R. GRoLLE?) 


Mit Tafel 32 (1) 


Roivainenia?) Persson, nov.gen. 


Syn.: Torticalyx Persson in K. MÜLLer, Die Lebermoose Europas; 
Rabenh. Kryptog. — Flora 3. Aufl. 6 p. 197 (1951), nomen nudum 


Planta dioica, robusta, ad 3 cm longa, glauco-virens vel brunneola, 
interdum rufescens, muscis consociata vel dense caespitosa, corticola vel 
terricola vel paludicola. 

Caulis validus, brunneus, sparsim ramosus ramis longis terminalibus 
lateralibus vel intercalaribus ventralibus. Cellulae corticales breviter rec- 
tangulate 18-24 x 35-40 u, cuticula dense verrucosa; sectione transversali 
caulis cellulae omnes vix incrassatae, corticales non arcte diversae, ad 
dorsem 2-3, ad ventrem 4-5 strati cellularum minorium. Rhizoidea pallida, 
dispersa, imprimis e cortice basi amphigastriorum et partis ventralis folio- 
rum orientia. 

Folia caulina conferta, oblique patula, adscendentia, linea insertionis 
valde obliqua, solum ventraliter + arcuata, ambitu in plano cordato — 
oblique subrotundato, lamina marginis ventralis convexa, lobi ventralis 
incurvi convexa, lobi dorsalis erecti plurimum concava (omnia ventraliter 
visa), apice 4,-\, bilobato, sinu recto acuto, lobis ad sinum gibbosis, 
triangulatis, subaequimagnis — inaequalibus, obtusiusculis vel interdum 
acutis (imprimis lobo dorsali). 

Cellulae trigonis vix distinctis vel majusculis, imprimis ad basin distinc- 
tioribus, parietibus validis, cuticula dense et grosse verrucosa (verrucis usque 
ad 12 p in diam.), subapicales (14-)20(-25) u, medianae 25-30 u, basales ad 
40(-50) u. metientes. 

Amphigastria caulina magna, e basi breviter triangulata abrupte et 
longe vel longissime setacea, basi utrinque 1-2 laciniis lanceolatis, setaceis, 
saepe flexuosis. 

Androecia terminalia, posterius intercalaria, ad 10 jugata. g bracteae 
foliis caulinis vix minores, iis similes, sed magis concavae, basi dorsali 
saccatae, lobulo magno accessorio dorsali exstructae. Antheridia solitaria, 
permagna (theca ad 400 u longa) pedicello bicellulariseriato, parietibus 
cellulis subquadraticis. 

Involucra terminalia foliis in 4 jugis majoribus, confertis, basi vaginanti- 
bus, superne recurvis, superioribus spathulatis, crispatis, marginibus ad basin 


1) Naturhistor. Riksmuseet, Stockholm. 
2) Institut fiir Spezielle Botanik, Jena. 
3) Der Name wurde zur Ehrung von Herrn Dr. Heırkı ROIVAINEN 


(Helsinki) von H. Persson gebildet. 


44 Nova Hedwigia III, 1. Persson und Grolle 


oe se EE EE Se Fu m ———n 


irregulariter lacinulatis, ad 14 bilobatis, sinu angusto recurvo, lobis obtusis 
integerrimis, convexis (ventraliter visa). Folia involucralia intima breviora 
et multo angustiora, profunde multifida, laciniis anguste lanceolatis, longe 
setaceis, flexuosis; amphigastrium involucrale etiam valde profunde multi- 
fidum. 

Perianthia magna, ad medium exserta, oblonga, ad medium bi-tristra- 
tosum, profunde 6 plicata — ad orem arctius, ad orem conspicuo torta, ore 
contracto, brevissime solum lobulata, lobulis subintegris vel sparsim denti- 
culatis. Cellulae perianthii externa et interna cuticula grosse verrucosa. 

Capsula oblongo-ovalis in seta longa, valvulis 7 stratosis, ca. 80-85 u 
crassis. Stratum externum ca. 30 y crassum incrassationibus formatis; 
stratum intimum ca. 9 u crassum incrassationibus Uformatis. 

Elateri bispiri, 7-8 u crassi. 

Sporae 15-17 u. met., rufo-brunneae, punctato-asperae. 


Gattungstypus: Jungermannia jacquinotii Monr., Ann. Sci. Nat. 
Bot. 2 Ser., 19 p. 250 (1843). 
Von der Gattung Roivainenia ist lediglich eine Art bekannt. 


Roivainenia jacquinotii (Mont.) GROLLE, nov.comb. 


Basionym: Jungermannia jacquinotit Mont., Ann. Sci. Nat., Bot. 2 Ser. 19 
p. 250 (1843). 

Syn.: Chiloscyphus jacquinotit (Mont.) Nees in G. L. et N., Syn. Hep. 
p. 185 (1845). 
Jungermannia antarctica ANGSTROEM, Ofvers. Kongl. Vet.-Akad. 
Forhandl. 29 (4) p. 10 (1872), syn. nov. 
Jungermannia pigafettoana Mass., Nuovo Giorn. Bot. Ital. 17 
p- 217 (1885), syn. fide SrEPpHANI 1902. 
Jungermannia verrucosa St., Hedwigia 34 p. 51 (1895), syn. fide 
STEPHANI 1902. 
Lophozia antarctica (ANGSTR.) Evans, Bull. Torr. Bot. Club 25 
p. 416 (1898). 
Leioscyphus skottsbergii St., Wiss. Ergeb. Schwed. Südpolarexp. 
1901-1903, 4 (1) p. 5 (1905), syn.nov. 
Anastrophyllum verrucosum St., Kungl. Svenska Vet.-Akad. 
Handl. 46 (9) p. 21 (1911), syn.nov. 
Acrobolbus patagonicus St., Kungl. Svenska Vet.-Akad. Handl. 
46 (9) p. 23 (1911), syn.nov. 
Leioscyphus bilobatus St., Kungl. Svenska Vet.-Akad. Handl. 46 
(9) p. 35 (1911), syn.nov. 
Mylia bilobata (St.) KüHNEMANN, Lilloa 19 p. 340 (1949). 
Lophozia pigafettoana (Mass.) KUHNEMANN, Lilloa 19 p. 344 
(1949). 
Roivainenia antarctica (ANGSTR.) PERSSON in S. ARNELL, Svensk., 
Bot. Tidskr. 49 p. 239 (1955), nomen invalide publicatum. 


Mylia skottsbergit (Sr.) ScHuster, Americ. Midl. Nat. 62 (1) 
p. 34 (1959). 


Untersuchtes Material: Von dieser Sippe haben wir weit über 
100 Belege gesehen, besonders zahlreich aus den Herbarien des 
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Naturhistor. Riksmuseet zu Stockholm und des Institutes für System. 
Botanik zu Uppsala. Der Kürze halber werden nachstehend im ersten 
Absatz nur die taxonomisch wichtigen Belege und im zweiten Absatz 
eine Liste von Belegen mit genaueren Fundortnotizen genannt, welche 
die Okologie dieser Sippe beleuchten. 

1. Magellanstr., leg. Jacquinor; Hb. P.; Holotypus von Junger- 
mannia jacquinotii Mont. 2. Patagonia, leg. Harz; Hb. G.; Holo- 
typus von Acrobolbus patagonicus Sr. 3. Südgeorgien, leg. SKOTTSBERG; 
Hb. G.; Holotypus von Leioscyphus skottsbergii Sr. A. Falkland-I., leg. 
SKOTTSBERG; Hb. UPS; Teil vom Holotypus von Leioscyphus bilobatus 
ST. 5. Patagonia australis, leg. Skortsgerg; Hb.G.; Holotypus von 
Anastrophyllum verrucosum Sr. 6. Argentinien: Nahuelhuapi, leg. 
Donat; Hb. Herzog. 


Fuegia media: Seccion Rio Russfin, in Nothofagus antarctica 
forest No. 72 and in Noth.ant. forest bog c. col. No. 377; Lago Lynch, 
on half rotten trunks of Noth.ant. lying on the ground in forest-bog 
No. 1411. Estancia Vicuna, Puesta 20, in subalpine Noth. pumilio- 
forest, on soil rich in humus No. 710. Cerro Pedro Grande No. 2576. 
Rio Bueno, on fallen rotten trunks No. 2011, on a leaning, yet living 
N.pumilo stem No. 1843; ibidem on humus substrat No. 1067, 2019, 
2020 in N. pumilio and N.ant. forests; ibidem also in a Sphagnum mag. 
peat No. 1994, 1995. Puerto Arturo, Campo Alto, on soil rich in humus 
and on fallen rotten stems in Noth. ant. forest, 440 m. No. 945. Yartou, 
the mountainous region S. of Pico Nariz, subalpine Marsippospermum 
grandiflorum-bog No. 836. 

Fuegia occidentalis: Canal de Keats, Puerto Queta, as epiphyte 
on Nothofagus betuloides No. 531. Fjordo de Almirante Martinez, on 
the ground in Noth.ant.-forest bog No. 1958; all collected by 
H. ROIVAINEN. 

Terr. magellanes: Punta Arenas, Tres Puentes, on the ground in 
a Noth. betuloides forest together with Adelanthus sphalerus No. M 101. 
Tierra del Fuego: Canal Beagle, Yendegaia on a Noth. trunk in an 
open Nothofagus forest, alt. 10-25 m. No. M 780. Canal Whiteside, 
Puerto Yartou, on the ground, on stumps, and on decaying trunks in 
Noth. bet. and N. pumilio forests No. M 619, 620, 634, 635; all collected 
by R. Santesson. 


Die Liste der Synonyme zeigt am besten, daß es unmöglich ist, diese 
Sippe befriedigend in irgendeine der bisherigen Gattungen einzufügen. 
Einen so stark zerschlitzten Involukralblattkreis aus wesentlich klei- 
neren Blättern als die Subinvolukralblätter, wie er bei Roivainenia 
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vorhanden ist, kennen wir nur von Jamesoniella. Von dieser weicht 
Roivainenia durch die zweilappigen Blätter, durch die gedrehte Peri- 
anthmündung und durch siebenschichtige Sporogonwand ab. Die 
zweilappigen Blätter und der gesamte Habitus sprechen für die 
~ Lophoziaceae. Von allen anderen Sippen der Lophoziaceae weicht 
Roivainenia ab durch sehr stark zerschlitzte Involukralblätter aus 
wesentlich kleineren Blättern als die Subinvolukralblätter, durch sie- 
benschichtige Sporogonwand und durch gedrehte Perianthmündung. 
Von jeder einzelnen Gattung der Lophoziaceae ist Roivainenia noch 
durch weitere Merkmale verschieden. Roivainenia dürfte somit eine 
der am besten charakterisierten Lophoziaceae-Gattungen sein. 


SUMMARY 


A new genus Roivainenia Persson, hitherto existing only as nomen 
nudum, was described in Latin and figured in detail. The genus 
Roivainenia belongs to the Lophoziaceae and is monotypic: R.jac- 
quinotii (Mont.) GROLLE, with which were identified many younger 
names. Its range extends from S-Chile to South Georgia. 


ERKLÄRUNG DER TAFEL 82 (1) 


Roivainenia jacquinotit (MonT.) GROLLE: a Stengelstück von lateral 36x ; 


b Stengelstück mit Perianth 13x; c Blatter 36x; d Amphigastrium 80x; 
eg Braktee 36x ; f Antheridium 80 x ; g Zellnetz der Blattlappenmitte 400 x ; 
h Querschnitt durch Blattzellen 240 x ; iSubinvolukralkreis 13 x ; k Involu- 
kralkreis 13 x; 1 Perianthquerschnitt, unten 80x ; m Perianthquerschnitt, 
oben 80x; n Perianthmündungszellen 160; 0 Sporogonquerschnitt 400 x ; 


p Sporogoninnenwand 400 x; q SporogonauBenwand 400. c, g nach Typus- 
pflanzen; a-b, d-f, h-g nach Pflanzen leg. Donat in Argentinien, 


Tetracymbaliella, eine neue Lebermoosgattung 
Von R. Groute, Jena!) 


Mit Tafel 33 (1) -35 (3) 


In dem außerordentlich artenreichen Block, den die Gattung Chilo- 
scyphus in ihrem augenblicklichen, sehr weit gefaßten Sinn darstellt, 
hebt sich Chiloscyphus cymbaliferus (H. f. et T.) G. L. et N. dadurch 
heraus, daß er am ventralen Rand der Seitenblätter und den beiden 
Seiten der Amphigastrien Kappen ausbildet, ähnlich denen einer 
Frullania dilatata. C.cymbaliferus unterscheidet sich dadurch sogar 
von allen Lophocoleaceae-Harpanthaceae. Ich habe nun festgestellt, 
daß in Tasmanien und Neukaledonien je eine dem C.cymbaliferus sehr 
ähnliche Art vorkommt. Diese beiden Arten bilden ganz wie C.cym- 
baliferus Kappen an den Seitenblättern und Amphigastrien aus und 
stimmen auch in Blattform, Zellnetz und Perianthien mit ihm weit- 
gehend überein, so daß gesichert sein dürfte, daß diese drei Arten nahe 
miteinander verwandt sind. Dies läßt es meiner Ansicht nach geraten 
erscheinen, diese drei Arten in eine besondere Gattung zu stellen, da 
sie sonst als Fremdkörper die Einheitlichkeit der Gattung Chiloscyphus 
empfindlich stören würden. 

Nun ist allerdings Chiloscyphus decipiens G. in mancher Hinsicht 
ein Übergang zwischen der Artengruppe um C.cymbaliferus und eini- 
gen anderen Chiloscyphus-sensu-lato-Arten. C.decipiens bildet näm- 
lich in ganz ähnlicher Weise wie C.cymbaliferus und die ihm nächst 
verwandten Arten in Tasmanien und Neukaledonien an den Amphi- 
gastrien Kappen aus. An den Seitenblättern aber sind keine wohlaus- 
gebildeten Kappen vorhanden, sondern an den diesen entsprechenden 
Stellen ist nur eine Andeutung davon in Form einer buckelförmigen 
Vorwölbung der Lamina nach ventral und ein wenig auch nach akro- 
skop vorhanden. C.decipiens läßt daran in überraschend deutlicher 
Weise erkennen, über welche Zwischenstufen solche Kappen, wie sie 
bei C.cymbaliferus vorhanden sind, entstanden sein können. Wir haben 
also bei C.decipiens eine weniger extreme morphologische Sonder- 
bildung, die aber schon so deutlich auf die entsprechenden Bildungen 
bei C.cymbaliferus hinweist, daß ich diese Art mit in die neue Gattung 
herübernehmen möchte, zumal sie auch sonst in vieler Hinsicht mit 
den drei anderen Arten übereinstimmt. 


1) Institut für Spezielle Botanik. 
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TETRACYMBALIELLA?) GROLLE, nov. gen. 


Planta dioica. Caulis ramis intercalaribus lateralibus et intercalaribus 
ventralibus et rarius terminalibus lateralibus; sectione transversali cellulis 
subaequimagnis, omnibus parum incrassatis, corticalibus vix distinctis, 
unistratosis. Rhizoidea pallida, fasciculata, e cortice basi amphigastriorum 
orientia. Folia caulina dense imbricata, succuba, margine ventrali sacculum 
bursiformem mutato vel umbonato, ceterum substricto, margine dorsali 
basi valde et subito angustata, basin versus dentato. Amphigastria caulina 
latissima, transverse reniformia, valde arcuato inserta, utrinque foliis an- 
guste connata, utrinque sacculum bursiformem mutata. Cellulae trigonis 
magnis, nodulosis, cuticula laevi vel pro cellula papilla unica magna, alta 
instructa. Androecia breviter spicata in ramulis lateralibus intercalaribus 
vel intercalaribus ventralibus. Folia involucralia libera foliis caulinis sub- 
aequimagna vel majora. Perianthia folia involucralia superantia, pyriformia, 
ore bene trilobato lobis dentatis — laciniatis. Calyptra tenuis. Collum 
haustoriale ramulo feminino crasso + profunde immersum. Sporogonia 
valvulis (4-)5(-6) stratosis, ca. 70-80 u crassis. Stratum externum ca. 
30 u. crassum, incrassationibus Iformatae, stratum intimum ca. 10 u crassum, 
incrassationibus Uformatis. (Sporogonia solum in T.decipiente cognita.) 


Gattungstypus: Jungermannia cymbalifera H.f. et T. in Hooxer, 
Botany Antarct. Voy. I. Flora Ant. P. I p. 151 (1845). 


Schlüssel der Tetracymbaliella-Arten 


1. Blätter am ventralen Rand mit einem nach ventral gewölbten Buckel, 
der nur ganz wenig nach akroskop vorgewölbt ist; Neuseeland 
T. decipiens (G.) GROLLE. 
1x. Blatter am ventralen Rand mit einer wohlausgebildeten Kappe, dic 
nach akroskop vom Blattrand weit vorragt. 

2. Blatter (von dorsal gesehen) konkav, zusammengeneigt; an ausgebrei- 
teten Blättern steht am ventralen Rand nur ein großer Dorn an der ven- 
tralen Blattspitzenecke und weist von der SproBachse nahezu rechtwinkelig 
zur Seite; Tasmanien T. rodwayana GROLLE. 

2x. Blatter (von dorsal gesehen) konvex, die Blattspitzen nicht zusam- 
mengeneigt, an ausgebreiteten Blattern steht ein groBer, fast parallel zur 
SproBachse abstehender Dorn am ventralen Blattrand kurz oberhalb der 
Blattkappe. 

3. Blattzellen mit groBen, knotigen Eckverdickungen; Kappen der 
Amphigastrien und Seitenblatter hochstens so lang wie breit; Zellen der 
Blattkappenspitze kaum mamillôs; Seitenblatter dorsal schmal verbun- 
den; Perianthien aufgeblasen, mit kurzen, kurzzähnigen Lappen und 3 schma- 
len Riefen; Auckland-I., Neuseeland 7. cymbalifera (H. f. et T.) GROLLE. 

3x. Blattzellen mit stark knotigen Eckverdickungen, die fast so groB wie 
das Zellumen sind; Kappen der Amphigastricn und Seitenblatter langer als 
breit; Zellen der Blattkappenspitzen deutlich mamillés; Seitenblatter dor- 
sal nicht verbunden; Perianthien konkavseitig dreikantig mit langen, zer- 
schlitzten Lappen und 9 und mehr breiten Lamellen; Neukaledonien 

T.ratiana GROLLE. 


*) Der Name weist daraufhin, daß 4 Kappen in einem Blattkreis auftreten. 
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Sektion Decipientes GROLLE, nov.sect. 
Folia caulina margine ventrali umbonata, vix saccata. Planta terricola. 


Sektionstypus: Chiloscyphus decipiens G. in G. L. et N., Syn. Hep. 
p. 176 (1845). 


Tetracymbaliella decipiens (G.) GROLLE, nov.comb. 
Basionym: Chiloscyphus decipiens G. in G. L. et N., Syn. Hep. 
p. 176 (1845) 


Planta dioica, pallide viridis — flavescens, major, ad 5 cm longa, caespitosa 
terricola. 

Caulis irregulariter ramosus ramis intercalaribus ventralibus et rarius 
terminalibus lateralibus. Cellulae corticales 20-35 x 50-60 u. Sectione trans- 
versali caulis cellulae subaequimagnae, parum incrassatae, corticales uni- 
stratosae, parum brunneae. Rhizoidea pallida, fasciculata, e cortice basi 
amphigastriorum orientia. 

Folia caulina dense imbricata, valde oblique inserta, subopposita, dor- 
saliter libera, ovato-deltoidea, recte patula, leviter adscendentia, umbonata 
in propinquo marginis ventralis, ad ventrale producti, margine ventrali 
leviter arcuato, ad apicem saepe lobo incurvo, apice rotundato vel oblique 
obtusato, margine dorsali leviter convexo (dorsaliter visum), obliquo, basi 
valde et subito angustata, caule incumbente, irregulariter + grosse dentata. 

Amphigastria caulina latissima, transverse reniformia, valde arcuato 
inserta, cucullatim concava (a caule visum), basi valde angustata, utrinque 
foliis anguste connata, utrinque sacculum bursiformem margine incurvo 
denticulato mutata, apice incurvo, breviter 2-3 dentato. 

Cellulae foliorum trigonis magnis nodulosis, subapicales 24-35 u, basales 
ad 50 x. Trigona marginalia ad apicem saepe prominula. Cuticula saepe 
papillis magnis, altis (una pro cellula) exstructa, imprimis ad apicem, ad 
umbonem, ad basin dorsalem et ad sacculos amphigastriorum. 

Involucra in ramulis brevibus intercalaribus ventralibus. Folia involu- 
cralia a foliis caulinis valde diversa, umbonibus anguste lunatis vel sine 
umbonibus, subaequimagna vel + majora quam folia caulina, libera, 
oblonga, basi cuneata subintegra, ad apicem sparsim dentata. Amphi- 
gastrium involucrale foliis involucralibus simile, utrinque sacculis angustis 
vel sine sacculis, symmetricum. Perianthia folia involucralia longe supe- 
rantia, pyriformia, basi inflata, tricarinata, ore trilobata lobis irregulariter 
breviter dentatis. 

Calyptra tenuis, basi archegoniis sterilibus cincta. 

Collum haustoriale ramulo feminino crasso + profunde immersum. 
Sporogonia valvulis 70-80 u. crassis, (4-)5(-6) stratosis. Stratum externum 
ca. 30 u crassum, incrassationibus Iformatis. Stratum intimum ca. 10 u 
crassum, incrassationibus Uformatis. 

Elateri bispiri, ca. 10 u crassi. 

Sporae brunneae, punctato-asperae, ca. 10 u met. 


Untersuchtes Material: 1. Neuseeland: Port Preservation, leg. 
LyazLz; Hb. NY. 2. Neuseeland: Mt. Moehau, on wet ground, leg. 
Moore 1934; Hb. Herzoc und Hb. Hopcson; Neotypus von Chilo- 
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scyphus decipiens G. (da nach G. L. et N. 1845 der Holotypus von 
C.decipiens GorrscnE aus nur 1 Stengel bestand und das Hb. Gorr- 
scHE in Berlin 1943 verbrannt ist, möchte ich die Pflanzen vom 
Mt. Moehau leg. Moore als Neotypus bestimmen). 

Endemisch in Neuseeland. 

Sektion Tetracymbaliella GROLLE, nov.sect. 


Folia caulina margine ventrali in sacculum mutata. Planta corticola. 


Sektionstypus: Jungermannia cymbalifera H. f. et T. in HooKER 
(J. D.). - Botany Antarct. Voy. 1. Flora antarct. P. 1, p. 151 (1845). 


Tetracymbaliella cymbalifera (H. f. et T.) GROLLE, nov.comb. 
Basionym: Jungermannia cymbalifera H. f. et T. in Hooker (J.D.) 
Botany Antarct. Voy. 1. Flora Antarct. P. 1 p. 151 (1845) 


Syn.: Chiloscyphus cymbaliferus (H. f. et T.) G. L. et N., 
Syn. Hep. p. 711 (1847) 


Chiloscyphus dicyclophorus COLENSOo, Trans. New Zeal. Inst. 21 
p. 63 (1888), syn. fide Honason 1943 


Planta dioica, pallide viridis — flavobrunnea, mediocris, ad 4 cm longa, 
arcte repens, caespitosa, corticola. 

Caulis parum carnosus, irregulariter + ramosus, ramis plurimum laterali- 
bus intercalaribus, rarius ventralibus intercalaribus et terminalibus laterali- 
bus. Cellulae corticales dorsales 25-35 x 35-60 u met., parietibus parum 
incrassatis. Sectione transversali caulis cellulae subaequimagnae, omnes 
parietibus parum incrassatis. Rhizoidea pallida, fasciculata, e cortice basi 
amphigastriorum orientia. 

Folia caulina dense imbricata, valde oblique inserta opposita, plurimum 
basi dorsali minutissime connata, utrinque basi ventrali amphigastrio 
anguste connata, erecto-homomalla, lamina ad apicem, convexa (dorsaliter 
visa), margine ventrali sacculum compresso-bursiformem mutato et dente 
singulari grosso inflexo armato, ceterum substricto, margine dorsali + ar- 
cuato, 5-10 dentibus obtusis parum reflexis — imprimis ad ventrale — armato, 
basi dorsali subito et arcte angustata, apice truncato bidentulo. Cellulae 
foliorum trigonis magnis, nodulosis, ad apicem interdum confluentibus, 
cuticula laevi, apicales 27-32 u, basales ad 42 u met. 

Amphigastria caulina + concava (dorsaliter visa), latissima transverse 
reniformia, basi valde angustata, linea insertionis valde arcuata, utrinque 
foliis anguste conıata, marginibus utrinque sacculum compresso-bursi- 
formem mutata, apice truncato, medio indistincte bidentulo — quadridentulo. 

Androecia in ramulis brevibus intercalaribus lateralibus, breviter spicata, 
4-6 jugata. Bracteae valde diversae a foliis caulinis, minutae, valde inflatae, 
marginibus convolutis dentatis. Antheridia solitaria, pedicello longo uni- 
celluariseriato. 

Involucra in rammulis brevibus intercalaribus lateralibus (ex angulo 
foliorum). Folia involucralia libera, foliis caulinis subaequimagna, sed satis 
distincta, concava (a caule visa), irregulariter grosse dentata, sacculis 
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anguste fusiformibus vel sine sacculis, basi cuneatim angustata. Perianthia 
inflata, tricarinata, ore angustata, plicata, explanata bene trilobata lobis 
rotundatis irregulariter grosse pluridentatis. 

Archegonis ca. 25. 

Calyptra tenuis basi archegoniis sterilibus cincta. 

Pes sporogonii cauli crasso curvato ad dorsale profunde immersus. 
Collum haustoriale ca. 400 u altum. 

„Capsula late ovalis, in seta longiuscula. Sporae 14 u, asperae‘ nach 
STEPHANI 1908. 


Untersuchtes Material: 1. Auckland-I., Hooker; Lindenberg Hep. 
No. 4507; Hb. W; Teil vom Holotypus von J.cymbalifera. 2. Neusee- 
land: Südinsel, Nelson, leg. McManon; Hb. Herzoc. 

Da ich die tasmanischen Pflanzen, die bislang zu T.cymbalifera 
gestellt wurden, als eigene Art erkennen konnte, ist 7. cymbalifera nur 
von den Auckland-I. und Neuseeland bekannt. Dort wächst sie nach 
Hopcson 1943 in den höheren Lagen der Südinsel und — soweit 
bekannt — nur an einer Stelle auf der Nordinsel. 


Tetracymbaliella ratiana GROLLE nov.spec. 


Syn.: Chiloscyphus grossitextus ST. in herb. 


Planta dioica (solum 2 visa), pallide viridis —flavobrunnea, mediocris, ad 
4 cm longa, arcte repens, corticola. 

Caulis vix ramosus. Cellulae corticales rectangulatae 35 x 40-50 u parieti- 
bus trigonis incrassatis. Sectione transversali caulis cellulae subaequimag- 
nae, parum incrassatae. Rhizoidea pallida, fasciculata, e cortice basi 
amphigastriorum orientia. 

Folia caulina dense imbricata, valde oblique inserta, imprimis ad apicem 
convexa (dorsaliter visa), dorsaliter libera, basi dorsali valde et subito 
angustata, margine ventrali sacculum mutato, ceterum substricto. Sacculus 
longior quam latus, apice cellulis mamillatim prominulis. 

Cellulae foliorum trigonis valde nodulosis, imprimis ad apicem saepe 
confluentibus, maximis, paene ita magnis ut lumen cellularum, subapicales 
ca. 35 u, basales ad 50 u met. 

Amphigastria caulina latissima, transverse reniformia, basi valde angu- 
stata, concava (ad caule visa), utrinque foliis caulinis anguste connata, 
utrinque sacculum longiorem quam latus mutata, apice breviter quadri- 
dentata. 

Involucra in ramulis brevibus intercalaribus lateralibus et intercalaribus 
ventralibus. Folia involucralia libera, parum longiora quam folia caulina, 
basi subintegra, cuneata, marginibus imprimis ad apicem et marginem 
dorsalem irregulariter dentatis. Amphigastrium involucrale valde diversum 
a amphigastriis caulinis, oblongum, convexum (a caule visum), marginibus 
grosse dentatis, basi cuneata, subintegra. Perianthia folia involucralia 
superantia, trigona, laminis concavis, trialatis alis latis grosse dentato- 
lobatis, ad dimidium perianthii alis accessoribus latis, grosse dentato- 
lobatis instructa; ore angusto, trilobato, lobis oblongo-triangularibus, grosse 
et dense dentato-laciniatis. 
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Untersuchtes Material: 1. Neukaledonien, Pic du Sources, leg. 
Le Rat; Hb. M; Holotypus von T. ratiana. 


Tetracymbaliella rodwayana GROLLE, nov.spec. 
Pseudosyn.: Chiloscyphus cymbaliferus sensu Ropway, 
Papers Proceed. Roy. Soc. Tasmania p. 54 (1916) 


Planta sterilis, minor, ad 1,5 cm longa, inter alia bryophyta arcte repens, 
corticola. 

Caulis irregulariter multiramosus ramis intercalaribus ventralibus vel 
rarius terminalibus lateralibus. Cellulae corticales 25x 36-50 u. parietibus 
vix incrassatis. Sectione transversali caulis cellulae subaequimagnae parieti- 
bus minute incrassatis. 

Folia caulina, valde oblique inserta, opposita basi dorsali plurimum 
minutissime connata, dorsaliter conniventia, concava (dorsaliter visa), 
margine ventrali sacculum compresso bursiformem mutato, ceterum stricto, 
integro, margine dorsali arcuato, basi imprimis ad 6 dentibus armato, basi 
dorsali valde et subito angustata, apice oblique truncato, angulo ventrali 
apicis dente grosso armato. Dens anguli ventralis apicis in foliis explanatis 
recte patulus. 

Cellulae foliorum parietibus trigonis magnis, nodulose incrassatis, sub- 
apicales 25-33 u, basales ad 40 u met., cuticula laevi. 

Amphigastria caulina latissima, transverse reniformia, parum concava 
(a caule visa), valde arcuato inserta, utrinque foliis caulinis anguste 
connata, basi valde angustata, apice 2-4 dentata marginibus utrinque 
sacculum compresso bursiformem mutatis. Sacculus ita longus ut latus, 
cellulis non mamillatis. 


Untersuchtes Material: 1. Tasmanien, Wilmot, leg. WEINDORFER 
1927; Hb. Herzog; Holotypus von 7. rodwayana. 


SUMMARY 


A new genus Tetracymbaliella is proposed for two new species and 
two species hitherto existing as such of Chiloscyphus. Tetracymbaliella 
differs from Chiloscyphus sensu lato and all other Lophocoleaceae- 
Harpanthaceae by its pouched or humpbacked ventral margin. The 
genus Tetracymbaliella is divided into two new sections, of which the 
Decipientes only contain 7. decipiens, whereas Tetracymbaliella con- 
tains T. cymbalifera, T.ratiana and T.rodwayana. All species are 
figured in detail and described in Latin. 
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ERKLÄRUNG DER TAFELN 33 (1) -35 (3) 
TAFEL 33 (1) 


Tetracymbaliella cymbalifera (H. f. et T.) GroLLe: a Stengel mit Perianth 
36x ; b Stengelstiick von dorsal 36x ; c Blattkreis, ausgebreitet 36 x ; d Zell- 
netz der oberen Blattmitte 400 x ; e Involukralblattkreis 36 x ; f Perianth- 
mündung, ausgebreitet 13x ; g Stengelquerschnitt 166 x ; hd Hüllblatt 83x. 
a-b nach Typuspflanzen, h nach Pflanzen leg. McManon. 


TAFEL 34 (2) 


Tetracymbaliella ratiana GROLLE: a Stengelstück von dorsal 36x ; b Blatt- 
kreis, ausgebreitet 36x ; c Zellnetz der oberen Blattmitte 400 x ; d Perianth- 
ast 13x ; e Perianthmündung, ausgebreitet 13x ; f Perianthquerschnitt 72 x ; 
g Involukralblattkreis 13 x ; h Stengelquerschnitt 166 x ; i Querschnitt der 
Kappe eines Amphigastriums 250 x. a-i nach Typuspflanzen. Tetracymbali- 
ella rodwayana GROLLE: k Stengelstück von dorsal 36x ; 1 Blattkreis, aus- 
gebreitet 36x; m Zellnetz der oberen Blattmitte 400 x; n Stengelquer- 
schnitt 166x. k-n nach Typuspflanzen. 


TAFEL 35 (3) 


Tetracymbaliella decipiens (G.) GroLtE: a Blattkreise von dorsal 36x; 
b Zellnetz der oberen Blattmitte 400 x ; c Zellnetz des apikalen Blattrandes 
400 = ; d Querschnitt durch die Zellen eines Amphigastriums 250 ; e Sten- 
gelquerschnitt 166 ; f Sporogonwandquerschnitt 250 x ; g Involukralblatt- 
kreis 13x; h Involukralblattkreis 13x ; i Perianthmündung, ausgebreitet 
13x. a und h nach Pflanzen leg. Moore, b-g und i nach Pflanzen leg. 
LYALL. 
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Über Rhizocarpon leptolepis Ai, eine für Sachsen 
neue Flechte 


Von ALWIN SCHADE, Putzkau 


Unter den Flechten, die W. FLössxer, Olbernhau (Erzgebirge), kürz- 
lich von neuem im Erzgebirge gesammelt und mir zugesandt hatte, 
befand sich eine steinbewohnende Kruste, die mich an eine vor Jahr- 
zehnten gesehene Art aus dem Herbar Vainios erinnerte: Rhizocarpon 
leptolepis Anzı, während die Erinnerung an die schönen Stücke im 
Münchner Herbar völlig untergegangen war. Da aber diese bisher nur 
aus den Alpen und Finnland bekannte Flechte als nordisch-alpin galt, 
war es nötig, durch eingehende Vergleiche ihre Identität sicherzu- 
stellen. Die Gelegenheit dazu bot kürzlich ein Besuch im Münchner 
Herbar (Botanische Staatsanstalten), dessen Belege vor wenigen Jah- 
ren von dem schwedischen Lichenologen PAUL GELTING untersucht 
und bestätigt worden waren. Dem Konservator, Herrn Dr. J. PoELT, 
verdanke ich die Möglichkeit, die Münchner Stücke eingehend zu 
untersuchen sowie die Einsicht in die Arbeit GELTINGS (1954). 


GELTING hat alle vier bekannten Rhizocarpon-Arten mit peltaten 
Areolen (das heißt schildförmigen Lagerschollen) in den Kreis seiner 
Betrachtungen gezogen: Rh.rittokense (HELLB.) Tu. Fr. (Sporen zwei- 
zellig = uniseptate) und Rh. Bolanderi (Tuck.) HERRE, Ah.arctogenum 
GELT. n.sp. und leptolepis Anzı (Sporen bei allen reichmauerformig = 
multicolar). Davon ist Rh.rittokense gefunden worden in Schweden, 
Norwegen, Finnland, UdSSR (Ostkarelien, Nowaja Semlja), Spitz- 
bergen, Grönland, Baffinland; Rh. Bolanderi in den Gebirgen von 
Kalifornien, Oregon und Washington sowie in Westgrönland hinauf 
bis 73°N, während Rh.arctogenum durch GeLrinc selbst auf der Insel 
Disko erst entdeckt, aber dort nur an wenigen Stellen gesammelt wor- 
den ist. Außer der absonderlichen Lagerform ist diesen Arten noch die 
erst spät einsetzende dunkle Färbung der Sporen gemeinsam. 

Das Äußere der leptolepis-Belege im Münchner Herbar läßt folgen- 
des erkennen. Stets ist ein ausgedehnter, zusammenhängender schwar- 
zer Hypothallus vorhanden. Da in fast allen Stücken die Gesteins- 
unterlage (vielfach Gneis) sehr uneben ist, kann sich sein Rand nicht 
schön gleichmäßig und zierlich ausbilden; nur wo er auf eine ebene, 
glatte Fläche übergreifen kann, zeigt er sich fein dendritisch ausge- 
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prägt (so im Stück ArnoLps von Windischmatrei, wo sich auch ein 
angrenzendes Lager von 2 mm Durchmesser eines gelben Rhizocarpon 
ebenso verhält). 

Diese Erscheinung wurde verschiedentlich überflüssigerweise beson- 
ders benannt [z.B. Buellia sororoides f. dendritica Erıcns., Rhizocarpon 
obscuratum f. confervoides (Dc.) Sanpsr.], ist jedoch nur durch das 
Substrat bedingt und allein dort zu finden, wo dieses ebene oder ganz 
glatte Flächen darbietet, wie Quarzfelsen, Kiesel- und Porphyrgerölle 
usw. Nirgends auch war der Rand dieses Hypothallus feiner und den- 
dritischer entwickelt als bei Rhizocarpon geographicum, lecanorinum und 
polycarpum auf Bruchstücken von Porzellangeschirr, die als ,,Kultur- 
schutt‘‘ auf Steinrücken in der Nähe von Ortschaften im Erzgebirge 
lagen. 


Die einzelnen Areolen von Rh.leptolepis, aus denen sich das ganze 
Lager zusammensetzt, sind rund, bis etwa 0,5 mm im Durchmesser 
und haften offenbar nur mit der Mitte ihrer Unterseite im Hypo- 
thallus, daher als schildförmig bezeichnet. Anfangs sind sie zum Teil 
schwach vertieft, rotbraun mit leicht erhöhtem, hellerem Rand, wo- 
durch Lecanora-Apothecien vorgetäuscht werden, später flach oder 
im Alter mehr oder weniger gewölbt. Es ist nicht recht ersichtlich, 
warum GELTING in seinem Artenschlüssel Rh. leptolepis ohne weiteres 
der Gruppe ,,Areoles convex‘‘ unterordnet und den Areolenrand ,,in- 
distinct nennt (S. 81: ,,Spores 8, multilocular, broadly ellipsoid; 
thallus 2-6 cm, areoles redbrown: ar. margin indistinct, crenulate or 
disapp.: medulla J—); denn der Rand tritt klar und deutlich hervor. 
Leider sind allerdings verschiedentlich die Lager von älteren Benut- 
zern durch zu große K-Tropfen für weitere Untersuchungen zum Teil 
verdorben worden. 

Apothecien bis etwa 0,8 mm im Durchmesser, mit verschmälerter 
Basis zwischen den Areolen dem Hypothallus aufsitzend, flach, 
schwarz, mit erhabenem Rand. Daf sie später mehr oder weniger stark 
gewolbt und gelegentlich in der Mitte gebuckelt oder unvollkommen 
gerillt sein können, fast wie bei gewissen Umbilicaria-Arten, sind nur 
Alterserscheinungen, die auch zum Beispiel bei Rhizocarpon obscuratum 
f. granulosum (ScHapE 1935, S. 102) und manchen Lecidea-Arten zu 
beobachten sind. Hypothecium bzw. die Pulpa (s.u.) dunkelbraun; 
Hymenium farblos, etwa 120-140 u; Epithecium purpurrotbraun. Die 
breiten sackförmigen, scheinbar aufgeblasenen Schläuche etwa 120- 
140 u; Sporen 8 im Schlauch, etwa 25-39x 15-21 y (nach Messungen 
GELTINGS), reichmauerförmig, lange farblos bleibend und sich erst 
spät etwas dunkel färbend (grünlichblaugrau bis braun). 
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GELTING beschreibt eingehend den inneren Bau der Areolen, woraus 
sich aber keine spezifischen Merkmale ergeben. Denn daß unter ande- 
rem die 80-100 u mächtige Algenschicht in dicken Areolen die Hälfte: 
des Querschnittes einnimmt, in dünnen zwei Drittel und in jungen 
Areolen nur eine ganz schmale Zone am Grunde freiläßt, beruht ja 
doch bloß auf dem Altersunterschied der untersuchten Objekte. 


Reaktionen nach GELrixG: Thallus K—, Cl—, (K)Cl—; 
Mark J—, K—, Cl—, (K)Cl—, Pd— 

In der Beurteilung des Apotheciumbaues führt GELTING einen 
neuen Begriff ein und schaltet dabei den alten ,,Hypothecium“ aus. 
Man bezeichnete mit diesem bisher den gesamten Untergrund des 
Hymeniums bis zum Excipulum, der bei allen Rhizocarpon-Arten zum 
großen Teil dunkelbraun ist, wie überhaupt bei den meisten Ange- 
hörigen der Lecideaceae. Dieser braune, mehr oder weniger kuppel- 
oder linsenförmige Bezirk wird von GELTING jetzt Pulpa genannt (in 
want of a better designation). Er tritt auch in anderen Flechten- 
gattungen auf, z.B. bei Buellia. 

Über der Pulpa liegt aber noch ein farbloser Hyphenkomplex, aus 
dem die Schläuche und Paraphysen hervorgehen. Dieser muß dem- 
nach theoretisch aus zwei Teilen bestehen: dem Schlauch-Ursprungs- 
gewebe (ascogenous cells) und dem Paraphysen-Ursprungsgewebe 
(paraphysogenous tissue). Sie sind beide nicht leicht voneinander zu 
unterscheiden, da es für sie noch keine Differentialfärbung gibt. Nur 
wenn das Schlauch-Ursprungsgewebe aus größeren Zellen besteht, was 
aber nicht immer der Fall ist, läßt es sich leichter erkennen, gewisser- 
maßen als ,,Eiernest‘* im Paraphysen-Ursprungsgewebe. Beide kön- 
nen dabei der Pulpa aufliegen oder in deren Oberfläche schwach ein- 
gebettet sein. Genaue karyologische Untersuchungen müßten die 
paraphysogenen Zellen als haploide Phase erweisen und die Schlauch- 
Ursprungszellen als diploide. 

Soweit nach Gerrınc. Bei der gewöhnlichen Artbestimmung spielen 
aber diese feineren Unterscheidungen keine besondere Rolle. 

Unsere sächsische Pflanze entspricht in allen wesentlichen Punkten 
obiger Beschreibung. Auch bei ihr tritt der Hypothallus in seiner 
ganzen Schwärze hervor und bestimmt die düstere Farbe der bei un- 
behindertem, nicht eingeengtem Wachstum runden und bis 2,5 cm 
messenden Lager. Etwa 0,5-1 mm hinter dem äußersten, schwach den- 
dritischen Hypothallusrande findet man winzigste braune Wärzchen, 
auf die weiterhin knopfförmige flache, hier und da auch leicht ver- 
tiefte Areolen von 0,3-0,4 mm folgen. Sie haben einen auffällig helle- 
ren Rand, der sie den Apothecien kleiner Lecanora-Arten ähnlich 
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macht, und sitzen nur mit der Mitte der Unterseite fest, umgeben vom 
schwarzen Hypothallus. Späterhin wölben sich die Areolen, zum Teil 
stark, und zwischen ihnen tauchen winzige neue auf, so daß sie in 
älteren Lagern ziemlich dicht nebeneinander sitzen können, aber 
immer rund, nie eckig. Unsere Erzgebirgspflanze stimmt bis auf die 
“etwas heller braune Farbe ganz überein mit Ah.leptolepis aus den 
„Sudeten (Kpr.)“, das als Ah.petraeum Wu Lr. « 5 protothallinum 
Kgr. im Typenherbar KorrBers zu Leiden liegt, ebenso mit dem 
Lerrauischen Stück aus dem Schwarzwald, mit denen sie zum Schluß 
noch unmittelbar verglichen werden konnte. 

Von den Münchner Belegen weicht unsere sächsische Pflanze nur 
insofern unbedeutend ab, als die Areolen, wohl infolge schattigeren 
Standortes, mehr reinbraun, nicht rötlichbraun und späterhin etwas 
gewölbter sind. Aber auch Vaınıo (1922, S. 285) bezeichnet die Areolen 
als ,,rufescentes aut persiceino-testaceae“. Ebenso nennt GELTING sie 
(S. 87): „brown to redbrown‘, während er hinterher (S. 88) unter 
anderem ,,reddish brown areoles‘ als ,,characteristic of Rh.leptolepis‘“ 
angibt. Jedenfalls hindert dies nicht, unsere Pflanze als diese Art an- 
zuerkennen. 


Reaktionen: K—, Cl—, (K)Cl—, Pd—, J— 


Die schwarzen, anfangs diinnberandeten und flachen Apothecien 
von etwa 0,4-0,7 mm Durchmesser sitzen ausnahmslos zwischen den 
Areolen auf dem Hypothallus. Sie werden zum Teil bis 1 mm breit 
und sind dann stark gewölbt. Der Rand ist daher zurückgedrängt und 
nicht mehr sehr deutlich sichtbar. Die ganze Oberflache erscheint auch 
nicht mehr schwarz und glatt, sondern verblichen und etwas braun- 
lich, dazu ganz fein rauh. Diesen Kennzeichen höheren Alters ent- 
spricht die innere Beschaffenheit. Das an sich purpurrotbraune Epi- 
thecium ist bräunlich verfärbt [darum nach Vainio (1922, S. 285): 
„rubricosum aut rubricoso-fuligineum (aut olivaceum sec. ARNOLD) |‘, 
wird aber durch K hier und da rôtlicher [daher nach GELTING: ,,brown, 
K— or K+ violet], wenn auch nicht mehr purpurrot. 

Auch das dunkelbraune Hypothecium bzw. die Pulpa scheint etwas 
rötlich getönt zu sein. Hymenium etwa 100 u oder etwas höher [nach 
Vainio etwa 110 u, nach GELTING (100) 120-140 (150) u]. 

Sporenschläuche teils ohne oder mit 8 farblos gebliebenen unent- 
wickelten Sporen, teils mit entwickelten reichmauerförmigen, farb- 
losen bis dunkelgrüngrauen Sporen: 27,2-32,3x 10,2-13,6 u, viele aber 
bereits degeneriert (geschrumpft). Daß sich auch hier die vollent- 
wickelten Sporen erst spät dunkel färben, zeigte besonders eine schöne 
und völlig normale, aber farblose von 34x13 u. 
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Zur Reaktion des Markes auf Jod 


Wie GELTING selbst anführt, hat bereits W. NyLanpeEr bei RA.lep- 
tolepis positive Jodreaktion angegeben (am Brennerschen Stück vom 
„Finlandian Gulf“, s.u.). Unter „Variation“ bemerkt er (S.88) jedoch: 
„Ihe medullary reaction with J according to my observations always 
negative even in specimens, which in the herbaria are indicated as 
J+“. Vermutlich meint er damit besonders die 7 Belege im Münchner 
Herbar. Bei 5 davon hatte ich s.Z. bemerkt: ,,J-+ fahlblau‘‘. An eine 
optische Täuschung von damals kann ich nicht glauben, und doch 
zeigten jetzt einige Nachpriifungen J— (mitJJK). Früher habe ich 
alkoholische J-Lösung gebraucht, das Ergebnis ist jedoch bei beiden 
nicht immer gleich, da die letztere oft stärker wirkt als Jodjodkalium. 
Nun hat aber auch Gerrıng selbst 1954 bei Stück 7 im Münchner 
Herbar (,,An Granitfelsen bei St. Moritz. leg. Dr. Hepp‘‘) mit Bleistift 
bemerkt: ,,Medulla J+ p.p. coerules.‘‘. Ebenso schrieb G. Lerrau auf 
einem, seinem Funde beigelegten, Zettel außer Sporenzeichnungen und 
-maßen unter anderem: „Hypen J— resp. fast immer (+) sehr blaß- 
blau‘‘, was ich damals bestätigen konnte. Jetzt ergibt sich: J— 
(alkoh.). Zweifellos ist also verschiedentlich eine (nur ganz schwache) 
hellblaue Jodreaktion beobachtet worden. Vielleicht ist sie auf einen 
nur kleinen Bezirk im Inneren der Areolen beschränkt und bleibt da- 
her häufig unbemerkt. Jedenfalls ist sie für das Erkennen der Art 
belanglos, und es lohnt sich deshalb nicht, viel Zeit zu verschwenden, 
sie festzustellen. 


Obige Angaben über unsere sächsische Pflanze lassen erkennen, daß 
sie mit Ah.leptolepis Anzı identisch ist. Dies beweist wieder, daß 
sogenannte alpin-nordische Arten auch oft in den Zwischengebieten 
vorhanden sind, wofür ja aus Sachsen bisher schon verschiedene Bei- 
spiele bekannt wurden, über die später einmal berichtet werden mag. 
Daß sie nicht häufiger anzutreffen sind, dürfte zu einem Teile auf das 
Fehlen geeigneter Örtlichkeiten mit den zusagenden Unterlagen zu- 
rückzuführen sein. 

Rh.leptolepis bewohnt offenbar nur saures Gestein: in Sachsen 
Gneis, ebenso im Schwarzwald und in Tirol; Quarz in den Sudeten und 
bei Gastein; Gneis und Diabas in Lappland (nach GELTING); Porphyr 
in Finnland (nach Vainio); sonst noch Granit in der Schweiz. 

Was die Begleitpflanzen anbetrifft, so gibt Varnio (1922) für das 
finnische Stück Brenners von Strandfelsen bei Mustjyrkänvuori, 
Hogland, Lecanora Swartzii, Rhizocarpon geographicum und Parmelia 
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omphalodes v. panniformis an. GELTING (1954) nennt Parmelia ompha- 
lodes, Lecanora polytropa, Rhizocarpon geographicum, Rh.badioatrum 
sowie das Laubmoos Andreaea rupestris ,,incrusted by Crocynia 
neglecta‘. Unser sächsicher Fund zeigt zahlreiche zierliche Lager von 
. Rhizocarpon lecanorinum (bis etwa 15 mm Durchmesser), kleine sterile 
Bruchstücke von Rh.geographicum (= Rh.lindsayanum Räs. subsp. 
lindsayanum Run.), winzige Thalli von Lecanora polytropa, Crocynia 
neglecta (Pd-+ orange), einige Einzelthalli von Umbilicaria polyphylla 
(kaum 2-5 mm Durchmesser), wovon der eine im Hypothallus von 
Rh. leptolepis sitzt, sowie 1 Thallus von U. hirsuta (7 mm Durchmesser). 
Im Beleg Merzers von Gastein ist Rh. leptolepis vergesellschaftet mit 
Rh. polycarpum und 3 kleinen Lagern von Rh.subgeminatum EITNER 
(Syn.: Rh. phaeolepis Vain. s. ScHApE 1935)1). Die Schwarzwald- 
pflanze Lerraus ist spurenhaft begleitet von Lecanora Bockii (steril), 
L. polytropa und Parmelia omphalodes. Daneben liegt noch bei Rhizo- 
carpon sp. (aus der Verwandtschaft von Rh. lindsayanum). 

Im Anschluß an seine Verbreitungsangaben bemerkt nun GELTING 
(1954, S.89) noch: ,,According to: MAHEU GILLET Lich. de l'Est de la 
Corse, 1926, 88, also in Corsica. Herb. Dijon (not seen) leg. ZSCHACKE 
19129): 


Damit verhält es sich folgendermaßen: 
Nach MaAHEu et GiLLET (1926) ist der Fundort: ,, Environs de Cala- 


1) Die Verbreitung von Rh.subgeminatum ist noch nicht ganz übersehbar. 
Jedenfalls ist es eine montane Pflanze, wie die bisher bekannten Fundorte 
zeigen: Riesengebirge (Eırners Originalfund); Sächsisches Erzgebirge: 
Stösserfelsen im Natzschungtal bei Olbernhau, 600 m, 1926 und 1930; 
Gneisfelsen im Wagenbachtal bei Pobershau, 550 m, 1930; auf den granite- 
nen Gipfelplatten des Teufelssteines bei Steinbach b. Johanngeorgenstadt, 
770 m, 1934; Scuape); Thüringer Wald (Emmafels bei Manebach, 700 m, 
auf Porphyr, Lerrau in „Flechten aus Mitteleuropa‘ XI (1954), 277; Salz- 
burger Alpen: Anlauftal bei Gastein Metzler. 

?) H.ZscHackE und seine Begleiter H. HERMANN und KuKENTAL begaben 
sich am 10.7.1914 nach Korsika, gerieten aber bald in die Kriegswirren 
hinein und wurden zunächst auf Korsika interniert, wo ZscHACKE schwer 
erkrankte. Erst 1917 kam er über die Schweiz nach Hause zurück, hat sich 
aber nie wieder von der Krankheit erholt. Gesammelte Flechten hatte er wohl 
schon zuvor nach Hause geschickt, sie sind jedoch mindestens zum Teil 
auf dem Bahnhof von Dijon beschlagnahmt worden und in die Hände des 
Direktors des Botanischen Gartens zu Dijon, P. Genry, gelangt. Durch die 
liebenswürdige Vermittlung von Frau L. Korter, Grenoble, und Herrn 
M. Cuoisy, Lyon, gelang es, den Verbleib der korsischen Flechten fest- 
zustellen. Herr Poınsort, Direktor des Botanischen Gartens in Dijon, war 
so entgegenkommend, mir den fraglichen Beleg für nähere Untersuchung 


zuzusenden. Ich bitte, hier allen Beteiligten meinen ergebensten Dank aus- 
sprechen zu dürfen. 


Nova Hedwigia III, 1. Schade 61 


cuccia, versant Est, sur pierres quartzeuses des murs‘. Zum weiteren 
Verständnis ist es nötig, den Befund der beiden Verfasser in den Ein- 
zelheiten vorzuführen: ,,Thalle composé d’ecailles très petites, minces, 
arrondies, un peu concaves, d’un cendré roux, à marge blanchâtre, 
entourées par l’hypothalle noir, J—, K+ rouge (lentement). 

Apothécies sessiles, entre les compartiments, diam. 0,3 à 0,8 mm. 
noirs, nues, planes, à bord mince, persistant. Epithecium et hypo- 
thecium noirs ou brun-noir; thecium haut de 120 à 130 mus. Spores 
d’abord hyalines puis simplement brunies, à 3 cloisons transversales 
recoupées dans les deux loges médianes constituant ainsi 6-8 cellules 
spheriques debordant par leur convexité sur les parois, de 29-32x 
12-15 mus (un peu moindrees que dans le type (34-36x 15-20 sec. 
JATTA), par 8 dans des thèques de 100-115x25-28 mus‘: (nach 
M. Cuoisy briefl. an Frau L. Korrer, Grenoble). 

Das Gesteinsstückchen nun mit dem gesuchten Beleg ist sehr klein 
(22x16 mm) und dicht besetzt von etwa 6 verschiedenen Flechten- 
arten in zum Teil winzigsten Lagern. Es ist auf einen Karton auf- 
geklebt, auf dem zahlreiche Sporenzeichnungen und Bestimmungs- 
vermerke stehen, die ganz offensichtlich von ,,MAHEU et GILLET“ 
stammen. 

Unter den vorhandenen Lagern befinden sich solche von brauner 
Farbe, aber zwei verschiedenen Arten zugehörig. Die einen entspre- 
chen einigermaßen der von MAHEU et GILLET gegebenen Beschreibung, 
aber die kleinen Areolen sind zum Teil dicht aneinander gedrängt und 
daher nicht rundlich, sondern unregelmäßig, zum Teil eckig, mit ver- 
bogenem, auffällig hellgrauem, an den größeren Areolen erhöhtem 
Rand, während die übrige Oberfläche einfach braun ist. Mark J—. 
Die Areolen sind daher zum Teil + konkav, gleichen aber sonst gar 
nicht den schildförmigen des Rh. leptolepis von sämtlichen Standorten. 
Ein schwarzer Hypothallus ist zwar ebenfalls vorhanden, aber haupt- 
sächlich am Rande des Lagers, und nur vereinzelt um einige Areolen 
herum sichtbar. 

Die Lager der anderen Art, von noch geringerem Umfang als die 
besprochenen, bestehen aus flachen bis leicht gewölbten, dicht ge- 
drängten, daher eckigen, und rötlichbraunen Areolen ohne jede Spur 
eines erhöhten und heller gefärbten Randes. Sie gleichen völlig älterem, 
durch Schneckenfraß beschädigtem Æh.distinctum, zumal das Mark 
mit J-+ stark blau reagiert, und wozu auch die Form der Apothecien 
paßt. Diese Lager können noch viel weniger zu Rh. leptolepis gestellt 
werden als die vorhergehenden. 

Bei diesen Unstimmigkeiten konnte nur noch die Untersuchung der 
Apothecien, im besonderen der Sporen, Licht in das Dunkel bringen. 
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Um den Beleg nicht zu sehr zu schädigen, wurden nur zwei halbe 
Apothecien von 0,7 und 0,8 mm Durchmesser dazu verwendet, und 
zwar zunächst solche, die zwischen den zuerst besprochenen + kon- 
kaven und hellberandeten Areolen saßen, mit dem Ergebnis: Hypo- 
_thecium dunkelbraun; Hymenium 75-80 u; Epithecium olivgrün bis 
olivbraun mit ganz schwach violettrötlichem Ton; Sporenschläuche 
größtenteils leer oder mit undefinierbarem, zusammengeschrumpftem 
Inhalt; nur 4-5 enthielten sicher erkennbare, wenn auch zum Teil ver- 
klebte und geschrumpfte farblose, einzellige, elliptische Sporen von 
10,2x4,8-5,4 u. Diese Flechte ist danach unbedingt eine, mir aller- 
dings unbekannte, Lecidea-Art. Zudem sind auch die Paraphysen ein- 
fach und nicht verzweigt, wie bei den Rhizocarpon-Arten. 

Daraus ergibt sich, daß die auf dem Karton sehr sorgfältig gezeich- 
neten Sporen nicht diesem Flechtenlager mit den hellberandeten 
Areolen entnommen sein können. Sie zeigen vielmehr genau die Form 
und den inneren Bau der Sporen von Rh.distinctum, jedoch im brom- 
beerähnlichen Alterszustand (von dem nächstens in anderem Zu- 
sammenhange die Rede sein soll). Daß überalterte Sporen zu erwarten 
waren, sagt schon die Angabe: ‘d’abord hyalines puis simplement 
brunies.‘‘ Diese müssen daher zu dem oben als Rh. distinctum bezeich- 
neten Lager gehören. Es mußten zwei Apothecien untersucht werden 
(0,7 mm Durchmesser), da im ersten, völlig überalterten mit Hilfe von 
KOH nur etliche Sporen einigermaßen sichtbar wurden und als 
mauerförmig erkannt werden konnten. Erst im zweiten wurde neben 
zahlreichen + geschrumpften Schläuchen und Sporen wenigstens ein 
voller Schlauch sichtbar mit noch farblosen, normalen, mauerförmigen 
Sporen von etwa 27,2—30,6x 10,5-13 u, die unverkennbar zu Rh.dis- 
tinctum gehörten, jedoch ohne brombeerähnliche Altersveränderungen. 

Daraus geht hervor, daß das korsische Stück von ZscHacke kein 
Rh.leptolepis enthält, sondern Rh.distinctum. Es liegt der wohl ein- 
malige Fall vor, daß die Merkmale des Thallus einer Lecidea-Art un- 
glücklicherweise kombiniert worden sind mit dem Apothecium und 
seinen Sporenverhältnissen von Rh.distinctum. Es beweist nachdrück- 
lich, wie wichtig es ist, das Altern der Flechten zu beobachten und 
sich nicht durch dieses bei taxonomischen Erwägungen irreführen zu 
lassen. 


Verbreitung von Rhizocarpon leptolepis Anzı, soweit bisher bekannt 


Neu für Sachsen und Mitteldeutschland. Zöblitz (Erzgebirge): An den 
senkrechten Wänden des Nonnenfelsens im Schwarzwassertale, 
nahe ihrem Fuße, 620 m, 1959 W. Frössner! 

Baden; Schwarzwald: „Gipfel des Belchen, an schattigen Gneisfelsen 
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der Nordseite, 1350-1400 m. 25.5.1911 leg. G. Lerrau‘ (Herb. 
Lerrau in Berlin-Dahlem) !3) 

Schlesien: ,,Eulengrund (J—) 1836 (S), ex herb. v. Zwackn, possibly 
first sent to KoERBER by unknown collector“ (nach GELTING)‘).‘, 

Tirol: ,,Glimmer im Gschlößtale, Windischmatrei in Tirol. August 
1876. ARNOLD“ (Miinchen)! 

Ötztal: ,,Glimmerwand links ober Gurgl am Wege zur hohen Mut. 
August 1877 ArnoLp“ (München)! 

Salzburg: „Im Anlauftal bei Gastein“ leg. METZLER (München: mit 
Rhizocarpon polycarpum und Rh.subgeminatum; s.0.S. 60)! 

Schweiz: ,,An Granitfelsen bei St. Moritz. Hepp i. Lich. Helv. exs. 6885), 
sowie i. Hepp Eur. Flecht. 38 (beide in Miinchen)! 

Italien: ,,Crescit cum Biatora consanguinea supra n.351“ i. Anzı 
Langob. 361 (Miinchen)! Wohl identisch mit ,,Lombardia: Bor- 
mian alps, Mt. Sobretta (type J—) Anzı (M.S. Ups. nach GELTING). 
In rocci in cui domine il quarzo ad Alagna in Valsesia. 1879 Ab. 
A. Carestia‘ in Erb. Critt. Ital. Ser. II. 927 (München). 


3) So auch von Lerrau selbst veröffentlicht in: Flechten aus Mittel- 
europa. XI (1954) 274, mit der Bemerkung: ‘Hier m[eines] W[issens] zum 
erstenmal in Mitteleuropa außerhalb der Alpen gefunden.‘ GELTINng zitiert: 
Schwarzwald, Belchen, feldspar rocks [= Feldspatfelsen] (J—), MaGnusson 
et LETTAU, 1922 (Herb. Maen. 7073). 


4) Einen mit ,,Eulengrund 1836“ bezeichneten Beleg sah ich nicht, aber 
aus dem Typenherbar KoErBERs in Leiden erhielt ich freundlicherweise, 
wofür auch hier nochmals gedankt sei, das einzige vorhandene Stück mit 
der Aufschrift ,, Rhizocarpon petraeum WULF. «4 protothallinum. (R.leptolepis 
Anzı). Sudeten (K»r.)‘ zur näheren Untersuchung. Es ist ein zusammen- 
hängendes Lager von etwa 16 cm? auf glattem Quarzstück, das sich zu 
einem kleinen Teil auch unter etwa rechtem Winkel abwärts erstreckt und 
wahrscheinlich aus zusammengeflossenen Einzellagern entstanden ist. Auf 
schwarzem Hypothallus sitzen, voneinander + getrennt, zahlreiche runde 
braune, flache bis schwach konkave Areolen mit hellerem Rand. Offenbar 
ist es die Folge etwas geringerer Belichtung, daß die Areolen auf der kleinen 
senkrechten Fläche auffallend heller braun sind als auf der horizontalen. 
Selbstverständlich ist es, daß sich hier auf der freien glatten Quarzfläche der 
Hypothallusrand fein dendritisch ausbilden konnte. Die schwarzen runden, 
flachen, berandeten, bis 0,7 mm breiten Apothecien zeigen ein purpurrot- 
braunes Epithecium und im Alter bläulich- bis grünlichgraue, meist schon 
etwas geschrumpfte Sporen von 27,5-36,6x14-15,3 u. (in einem Schlauch), 
aber auch bis 37,5x 16,6 u und häufig brombeerähnlich gedunsen. Offenbar 
hat KoErBER dieses schöne charakteristische Exemplar selbst gesammelt. 
Stellenweise sind die Areolen durch Herbarfraß beschädigt und erscheinen 
grauweiß. Auch sehr alter, regenerierter Schneckenfraß scheint vorhanden 
zu sein. 

5) Nach V. GrumMANN (briefl. 13. 5. 1960) enden aber ScHAER. Lich. 
Helv. exs. bereits mit Nr. 650. 
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So die Angaben auf den Herbarscheden! Die folgenden nach GEL- 
TING (S. 89): 
Finnland: Lapponia enontekiensis, Kelottijärvi, Saarenpäa, diabase 
rocks (J—) Lari E. Kari 1925 (H.). 
_ UdSSR: Finlandian Gulf, Hogland, gneis rocks (J—, acc. to NyLan- 
DER J++) Brenner 1879 (H.). 
Lapponia petsamoensis Parkintunturi (J—) RAsAnen 1938 (H.). 


ZUSAMMENFASSUNG 


1. Rhizocarpon leptolepis Anzı wurde im sächsischen Erzgebirge in 
630 m Hohe gefunden. 

2. Soweit bisher erkennbar, ist es eine montane Art, bekannt vom 
Siid- und Nordabhang der Alpen sowie aus den Mittelgebirgen vom 
Schwarzwald über das Erzgebirge bis in die Sudeten nebst einigen 
Funden in Finnland und in der sich anschließenden UdSSR. Sie ist 
vermutlich weiter verbreitet, aber wegen des düsteren, unscheinbaren 
Äußeren leicht übersehbar. 

3. Hinsichtlich der Sporenfarbe sollte man sie in die Rhizocarpon- 
Arten mit farblosen Sporen einordnen, da bereits die ungefärbten 
Sporen zuletzt voll ausgebildet erscheinen und die bräunlich bis blau- 
grünlich verfärbten zumeist degeneriert sind. 

4. Die Markreaktion auf J ist schwankend, meist J—, gegebenen- 
falls wahrscheinlich nur an beschränkter Stelle J+ schwach hellblau. 
Für das Erkennen der Art ist sie ohne Bedeutung. 


5. Sie lebt am sächsischen Fundort in dichter Berührung mit zahl- 
reichen kleinen Lagern von Rhizocarpon lecanorinum (KoERB.) AND., 
Lagerbruchstücken von Rh.geographicum (= offenbar Rh.lindsay- 
anum RAs. subsp. lindsayanum Run.), kleinen Lagern der Lecanora 
polytropa (Eurn.) Rasu., begleitet von Umbilicaria hirsuta (Sw.) 
Acu. und polyphylla (L.) Baumc., von denen sich einige winzige Thalli 
dazwischen entwickelt haben, sowie Lepraria neglecta (NYL.) Ericus. 
[= Crocynia neglecta (Nvı.) Hur.]. 

6. Im Zusammenhang mit den Begleitpflanzen wird die Verbreitung 
von Rhizocarpon subgeminatum EITNER angegeben, soweit sie bisher 
bekannt ist. 
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The occurrence of Gelidiella tenuissima 
Feldm. et Hamel in Puerto Rico 


By Huco L. BLomquisr and Luis R. ALMoDovAR!) 
With Plate 36 (1) 


During March, 1959, while collecting algae associated with the roots 
of mangrove (Rhizophora Mangle L.) around the island of Magueyes, 
the location of the Laboratory of the Institute of Marine Biology of the 
University of Puerto Rico, the junior author found a few roots partly 
covered with a dense, felt-like growth of a minute red alga. Upon 
microscopic examination of this alga, it was found to consist of two 
systems of branches, the stoloniferous and erect, the former being 
tenaceously attached to the bark of the roots by numerous unicellular 
rhizoids (figs. 1, 4). The erect branches, 1-2 mm. in length, were 
distinctly flattened, sparingly branching, and composed on the out- 
side of small, thick-walled cells regularly arranged in horizontal as 
well as vertical rows. The apices showed a distinct apical cell (fig. 2), 
and the terminal portion was frequently enlarged into a stichidium 
with tetraspores (figs. 1, 3, 4, 6). No sexual reproductive structures 
were seen. Not infrequently the upper portion had been removed 
probably by being bitten off by small fish or other animals and then 
showed regeneration at the broken end (figs. 3, 5). 

An examination of the internal structure of both types of branches 
in transverse as well as in longitudinal sections showed the presence 
of a distinct central filament of more or less elongated cells (fig. 7), 
surrounded by one or two layers of very thick-walled isodiametric 
cells, and a single layer of epidermal cells. 

On the basis of the form of the apical cell, the stichidia and the 
arrangements of tetraspore mother cells, and internal cell structure, 
we have come to the conclusion that this minute alga belongs to the 
family Gelidiaceae; and, furthermore, as it does not have inter- 
cellular rhizoids internally, agrees with the genus Gelidiella established 
by Feıomann and Hame in 1934. In comparing the material from 
Puerto Rico with all hitherto described species of this genus, it not 
only resembles most closely G.tenuissima FELDMANN et HAMEL but 
seems to be identical with it. The only difference is that wherever this 


1) Department of Botany, Duke University, Durham, N.C., USA. and 
Institute of Marine Biology, University of Puerto Rico, Mayguez, P.R. 
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species has been found before it grew on rocks or shells. If our de- 
termination is correct, this is the first record of the occurrence of this 
alga in the West Atlantic and the first time it has been found inhabit- 
ing roots of mangrove. For these two reasons it seems desirable to 
-prepare illustrations of this alga in considerable detail, which are 
reproduced herewith. 

The botanical history of Gelidiella tenuissima has been fully reviewed 
by FeLpmann and HAMEL (1934, 1936). According to their accounts 
this alga was first discovered at Biarritz, France, by THURET and 
Bornet, and Borner assigned it to Gelidium pannosum GRUNOW 
described from the Pacific. But a few years later, Scnmitz (1895) dis- 
covered that Grunow’s alga was not a Gelidium but a Gelidiopsis. 
This led FELDMANN (1931) to transfer it to the genus Echinocaulon but 
retained the specific epithet pannosum. However, when FELDMANN 
and HAMEL (1934) segregated the plants without intercellular rhizoids 
to Gelidiella, Bonnet’s alga was transferred to this genus as Gelidiella 
pannosa. But, since Gelidium pannosum of BoRNET was a later 
homonymn of Gelidium pannosum Grunow [Gelidiopsis pannosa 
(GruNow) ScHmiTz], FELDMANN and Hamet (1936) renamed it 
Gelidiella tenuissima. 

The present distribution of this alga, so far as we know, is as follow: 
Biarritz, France, southern coast of the Mediterranean (Tunis), Indonesia 
(WEBER V. Bosse, 1921), Viet Nam (Dawson, 1954), and Puerto Rico. 
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EXPLANATION OF PLATE 36 (1) 


Figs. 1, 3, 4. Habits of plant. 146x. Fig. 2. Apical cell. 557x. Fig. 5. 
Regeneration from broken end of erect branch. 250 x. Fig. 6. Tetrasporangial 
stichidium. 250x. Fig. 7. Longitudonal section of erect branch. 557x. 
Fig. 8, 9. Transverse sections of erect branch. 557x. Fig. 10. Transverse 
section of stolon. 557x. 


Eine neue Mortierella aus dem zentralalpinen Rohhumus 
Von WALTER Gams, Imst!) 
Mit Tafel 37 (1) 


Im Laufe von Untersuchungen über die Bodenpilzflora des zentral- 
alpinen Rohhumus (Gams 1959) wurden besonders viele Mortierellen 
isoliert. Von etwa 60 bekannten Arten waren über 20 vertreten. Davon 
waren mit einer Ausnahme alle Formen in die bisher beschriebenen 
einzugliedern. Frau Dr. G. LINNEMANN hatte selbst die Freundlichkeit, 
meine Stämme nachzukontrollieren, wofür ich ihr vielmals danke. 
Eine neue, besonders häufige und charakteristische Form wird hier 
beschrieben. 


MORTIERELLA MACROCYSTIS n.sp. 


Mycelio substratum induente in parvos lobulos diviso. Mycelium aereum 
tarde apparet, tantum in media colonia, altitudine restricta. Hyphae spor- 
angliferae frequentissimae in mycelio aereo, 1-2 ramos ferentes, qui oriuntur 
monopodialiter. Longitudo fere 100 u. Sporangiis 5-16, sporis globosis 
numerosis 2-3 u. Species faciliter recognoscitur gemmis maximis usque ad 
300 u, oculis nudis visibilibus, praecipue in culturis veteribus frequentissime 
formatis. 

Typus: Nr. 6f 12 (Centraalbureau voor Schimmelcultures, Baarn). 


Beschreibung: Auf Malzagar zeigt sich ein besonders ausgeprag- 
tes Wachstum im Substrat, während die sonst so charakteristischen 
Lufthyphen meist erst viel später (nach 10-12 Tagen) gebildet werden, 
und meist nur in der Mitte der Kolonie. Diese haben durch niedrige 
und dichte Ausbildung eine gewisse Ahnlichkeit mit Mortierella 
minutissima VAN TIEGH., wenngleich sie nie so flockig beobachtet wur- 
den wie bei dieser Art. Das Substratmyzel ist fein geflammt, seltener 
radial gefurcht. Der Geruch ist in der fiir Mortierellen charakteristi- 
schen Art vorhanden. 

Mikroskopische Charaktere: Sporangientrager werden im 
- Luftmyzel reichlich gebildet. Sie weisen wenige fast gleich lange 
Seitenäste auf, die unter der Mitte des Hauptträgers monopodial an- 
setzen. Die Länge beträgt etwa 100 u, die Dicke 2-5 u, gegen das Spor- 
angium etwa 0,5-1 u. Die Sporangien sind klein, 5-16 y. Die Sporen 
2-3 u, zahlreich im Sporangium, kugelig bis leicht oval. 


1) Bodenbiologisches Institut der forstlichen Bundes-Versuchsanstalt 
Mariabrunn. 


70 Nova Hedwigia III, 1. Gams 


Was besonders auffällt und im Namen der Art ausgedrückt werden 
soll, sind die Gemmen. Sie werden als Myzelanschwellungen außer- 
ordentlich zahlreich im Substrat- und Luftmyzel gebildet. Sie errei- 
chen eine Größe von 20-50, oft aber auch über 100, ja bis zu 300 y, 
das besonders in älteren Kulturen. Sie sind am Rand der Kultur daher 
‘oft auch von bloßem Auge zu erkennen, was die Bestimmung sehr 
erleichtert. Ihr Inhalt besteht aus oft sehr großen Fetttropfen, die 
Oberfläche ist glatt, die Form kugelig bis leicht oval. Meist hängen 
wie Fortsätze daran die Enden der Entstehungshyphe. 

Vorkommen: Mortierella macrocystis wurde im stark sauren Roh- 
humus (A,-Horizont) der Tiroler Zentralalpen wenig über der Wald- 
grenze (etwa 2000 m Seehöhe) sehr regelmäßig isoliert und einmal auch 
aus einer entsprechenden Probenstelle im Mt.-Blanc-Gebiet. pH-Be- 
reich etwa 3,5-5. Die Bodenproben wurden in Rhododendron-ferrugi- 
neum- und Vaccinien-Beständen entnommen. Die neue Art war an 
9 Probenstellen zu finden: im Pitztal, Oetztal, am Patscher Kofel und 
im Zillertal. Nirgends war sie überragend häufig, mit Ausnahme einer 
Stelle bei der Geolsalm im Zillertal mit besonders saurem Boden 
(pH 3,2 Vorkommen von Sphagnum nemoreum). Dort dominierte sie 
so gewaltig, daß sie 154 von etwa 200 Isolierungen ausmachte. 

Systematische Stellung: Nach Größe und Verzweigung der 
Sporangienträger ist Mort.macrocystis in die Sektion Minutissima 
LINNEMANN einzuordnen. Die Sporengröße erinnert an M.parvispora 
Linn., mit deren mitunter stark verkleinerten Trägern sie auch eine 
gewisse Ähnlichkeit besitzt. Dadurch und durch die Gemmenbildung 
weicht sie deutlich von M.minutissima van TIEGHEM ab, so daß es 
berechtigt erscheint, sie als neue Art zu werten. Von den gemmen- 
bildenden Arten käme am ehesten Mort.gemmifera ELLis in Betracht, 
von der unsere Art durch die Größe der Gemmen und die Sporangien- 
bildung abweicht. 


SUMMARY 


A new Mortierella species, remarkable by the production of huge 
gemmae, was found to occur regularly in alpine acid raw humus soils. 
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ERKLÄRUNG DER TAFEL 37(1) 


Mortierella macrocystis n.Sp. 
Sporangienträger, Sporangium, Sporen, Gemmen. 


Nachtrag: 


Nach Fertigstellung des Manuskripts wurde dieselbe Art mehrfach von 
Studenten des Botanischen Instituts Liverpool in dem besonders sauren 
sandigen Podsol von Delamere Forest, Cheshire, isoliert. St. Wizciams fand 
sie in den A,- und B,-Horizonten, D. Horngy an Pteridium-Wurzeln und 
Verf. im H-Horizont. In diesem Boden ist sie die zweithäufigste Mortierella- 
Art nach M. parvispora. 
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Studies on British Chytrids XVIII 
(Further observations on species invading planktonic algae) 


By Hırpa M. Canter, Ambleside 
With plates 38 (1)-41 (4) 


AMPHICYPELLUS ELEGANS Incoıo (Pls. land 2, figs. 1-17) 


Amphicypellus elegans INGoLD, growing on Ceratium hirundinella 
O.F.M. and Peridinium sp., was described by IncoLn (1944) from 
Windermere. CANTER (1951, 1953) has shown it to be present in many 
other lakes in the English Lake District as well as from Scotland, 
Ireland, Denmark, Sweden and Italy. The original description was 
based on material preserved in formalin and consequently the method 
of zoospore discharge was unknown. That the sporangium was 
operculate could only be surmised. However Parerson (1958) who 
records Amphicypellus elegans for the first time from the U.S.A., 
describes the discharge of zoospores and confirms the presence of an 
operculum. 

My observations on A.elegans relate to specimens studied from 
Windermere, Blelham Tarn and Esthwaite Water. In these lakes which 
have been sampled weekly for many years Amphicypellus occurs 
regularly although never in very large numbers. 

If a living plankton sample is mounted in Indian Ink infected 
Ceratium and Peridinium cells are easily discernible by a mucilaginous 
secretion (Pl. 1, figs. 1-2) which is approximately equal in extent to 
the size of any one thallus or to the number of thalli on the alga. It 
seems certain that this mucilage is produced by the fungus as there 
is no mucilage around these algae in the living or dead state. I have 
never found this chytrid on any other alga and it always appears to 
be saprophytic. The sporangia vary from 6-25 u diam., and contain 
from 4-100 zoospores. The apophysis varies from 2-5 & diam. Oc- 
casionally very small sporangia 4 4 diam., apophysis 1.5 u containing 
two zoospores have been seen. At maturity a septum separating the 
sporangium from the apophysis is formed. It was not until 1957 that 
I found an operculum associated with this species. This explains my 
communication to Sparrow 1954 suggesting that it was inoperculate 
(see Sparrow 1960 p. 546). Dehiscence is as described by PATERSON 
although sometimes it takes place laterally. The zoospore size (3.5 u 
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diam.) agrees with the U.S.A. material. The zoospore has a single 
posterio-lateral globule above which is a duly refractive region and a 
flagellum 21 y long; movement is rapid darting interspersed with 
circling. Frequently when swimming the zoospore body appears bent 
in relation to the position of the posterior flagellum. 

“ In Windermere, Estwaite Water and Loweswater (English Lake 
District) the sporangia of A.elegans are occasionally parasitized by an 
epibiotic chytrid. The life-history is insufficiently known to permit 
identification. Figures of it are shown in PI. 4, figs. 30-36, as a guide 
to other workers who may be able to fill in the missing details. The 
sporangium measures up to 10x12 u and the zoospore approx. 2.5 u 
(caleulated as being equivalent in size to the empty male cell attached 
to the resting spore); resting spore 8 u. 

Resting spores of A.elegans (hitherto undescribed), are found 
towards the end of the period of growth. They are situated close to 
the algal wall and most frequently occur in its concave surface. There 
is strong evidence that a sexual process is involved in their formation. 
The mature resting spore (Pl. 2, fig. 14) is spherical 8-15 u diam., and 
surrounded by a thick wall which often appears yellowish. The wall 
is ornamented with stiff rod-like hairs up to 3 u long; very exception- 
ally these hairs are absent (Pl. 2, fig. 17). The content is dominated 
by a large refractive globule 5-9 u diam., generally eccentrically 
placed and surrounded by numerous smaller globules. When young 
the resting spore is surrounded by a halo of colourless material which 
can be detected by staining with gentian violet in aniline water 
(Pl. 2, fig. 15). It is within this area that the rod-like hairs later 
develop. Immediately beneath the resting spore is a swelling, re- 
sembling an apophysis from which the rhizoidal system emerges. As 
already noted for the sporangial thallus the resting spore thallus also 
is surrounded by a mucilaginous secretion. 

Attached at some point to the main rhizoidal axes can be found two 
(more rarely one) bodies resembling encysted zoospores. Sometimes 
it is possible to see that these bodies have a minute apophysis and 
rhizoid (Pl. 1, fig. 5). 

Since no resting spore has been found without one of these ‘com- 
panion cells’ it seems likely that they play some role in the formation 
of the resting spore, the exact nature of which is as yet unknown. 

Several other chytrids have been described with similar contributing 
thallı attached to the rhizoidal system of the resting spore. The most 
striking resemblances to A.elegans are found among the following 
exuviaceous fungi, Asterophlyctis sarcoptoides PETERSEN (SPARROW 
1937, Pl. 1, fig. 18) Siphonaria variabilis PETERSEN (SPARROW loc. cit. 
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Pl. 1, fig. 12) and Rhizoclosmatium globosum PETERSEN (SPARROW loc. 
cit. Pl. 2, fig. 22). Indeed in its saprophytic habit, its apophysate 
sporangia, method of zoospore discharge and development of the 
resting spore Amphicypellus elegans more closely resembles the above 
inoperculate exuviaceous chytrids than any operculate species. 


ENDOCOENOBIUM EUDORINAE Incorn (Pl. 3, figs. 18-22 
and PI. 4, figs. 26-29) 


Endocoenobium eudorinae INGoLD was originally described by 
INGoLD (1940) as a parasite on Eudorina elegans Enrens., from the 
plankton of Swithland Reservoir, Leicestershire. It has also been 
found on the same host in Zürichsee Switzerland (JAAG and Nipkow, 
1951), and in Ullifijarden, Sweden (Canter 1954; coll. Dr. G. Lonam- 
MAR). Eudorina elegans is commonly encountered in the English Lake 
District, but as yet Endocoenobium has not been found. The des- 
cription by JaaG and Nıpkow agrees well with the original material. 
The size range of the sporangium is enlarged but no measurement of 
the resting spore is given. In the Swedish material (preserved in 
formalin) the largest sporangium measured 104 u long x 25 u broad 
which again increases the size range (cf. INGoLD, 45 u x 18 u). The 
zygospore is formed in exactly the manner described by Incorn (1940), 
and the dimensions fall well within the size range 19x19 u - 24x27 u 
(cf. INGoLp, 15-30 u). [Illustrations fo the Swedish material are given 
in (Pl. 3, figs. 18-22 and Pl. 4, figs. 26-29). 

CANTER (1950, p. 288) mentions the presence of a chytrid resembling 
E.eudorinae on Eudorina in a preserved sample from the Pfaffikersee 
in Switzerland. I have re-examined this sample but cannot find a 
zoosporangium or resting spore in order to prove its identity. The 
sac-like prosporangium with rhizoidal outgrowths to the algal cells 
and the empty encysted zoospore case are present. Similar thalli have 
been observed on Eudorina from Bar Mere, White Church, Shropshire, 
(coll. Dr. MıLLarp Grirriras Aug. 1922). It is probable that these 
records do in fact relate to Endocoenobium eudorinae as the same algal 
host is concerned. 

Paterson (1958) records Endocoenobium sp., on Sphaerocystis 
schroeteri Cuop., from Whitmore Lake, U.S.A. He states that the 
young stages are similar to those figured by Incoip (1940) for 
E. eudorinae, but too little is known to identify it for certain with that 
species. It will be of interest to know whether ParErson’s fungus is 
a new species of the monotypic genus Endocoenobium or whether the 
host range can be extended to the non-motile alga, Sphaerocystis. 
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> RHIZOPHIDIUM PLANKTONICUM Canter 
(Pl. 3, figs. 23-25) 


CANTER in (CANTER and Lunp 1953, p. 31) described from the 
English Lake District, a chytrid on Rhizosolenia eriensis SMITH which 
by its sporangial characters alone could not be identified. Later, this 
chytrid, together with resting spores was found in a preserved sample 
from Asgarn, Sweden (col. Dr. G. Louammar). The resting spore 
morphologically resembled that of Rhizophidium planktonicum CANTER 
and was formed after a similar sexual process. Thus in CANTER (1954) 
I recorded it under that binomial although at the time gave no reasons 
for doing so. Similar resting spores were again found on Rhizosolenia 
in Loughrigg Tarn (English Lake District) in Aug. 1954 (PI. 3, 
figs. 23-25). 

Paterson (1958) reports the same chytrid (as ? Rhizophidium sp.) 
from the U.S.A. and gives the first published account of the resting 
spore. The latter agrees exactly with those which I have found. 
PATERSON suggests that this chytrid is probably most closely related 
to Rhizophidium cyclotellae Zopr (1887). Several similarities between 
the two can be found but as yet the resting spore of R.cyclotellae is 
unknown. For the time being, I would identify the chytrid on Rhizo- 
solenıc as Rhizophidium planktonicum. Although the dehiscence of 
specimens on Rhizosolenia has not been observed it seems likely that 
the wail dissolves either at or very soon after zoospore discharge. 
Neitner workers have found diatom cells bearing empty sporangia. 
This is also reminiscent of R. planktonicum, where for the most part 
no empty sporangia are found. The dead Asterionella cells bear only 
endobiotic rhizoids and perhaps an epibiotic germ thread as evidence 
of a chytrid infection. The rhizoidal system of the chytrid on the two 
diatoms varies somewhat. In Rhizosolenia it is short and tufted whereas 
in Asterionella it extends along the length of the cell. These differences 
may be related to the different chromatophore arrangements in the 
two diatoms concerned. 

The microscope used in this investigation was purchased with the 
aid of a grant from the University of London, Central Research Fund, 
to which acknowledgement is made. Lastly, my thanks are due to 
Dr. J. W.G. Lunp for his kind help with the manuscript. 
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EXPLANATION OF THE PLATES 38 (1)-41 (4) 
PLATE 38 (1) 


Amphicypellus elegans INGOLD 


Figs. 1-2:  Ceratium mounted in Indian Ink showing mucilaginous devel- 
opment around the cell. 

Figs. 3-4: Mature sporangia exhibiting great size differences. 

Figs. 5-7: Early stages in resting spore formation; two associating bodies 
seen in figs. 5 and 6, only one in fig. 7. 

Fig. 8: Ceratium with two sporangia and a young resting spore; note 
two associating bodies of the latter. 

Fig. 9: Zoospore. 

Fig. 10: Mature resting spore; associating bodies have an apophysis. 


Figs. 1-4, 6, 8, x 600; 5, 7, 10, x 650; 9, x 800. 
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PLATE 39 (2) 


Amphicypellus elegans INGOLD 


Ceratium with a mature zoosporangium and an immature 
resting spore; on the latter rod-like spines just beginning to 
develop. 

Immature resting spore. 

Mature resting spores. 


Young resting spore in gentian violet in aniline water showing 
stained area where spines will develop. 


Mature resting spore mounted in Indian Ink showing mucil- 
aginous secretion similar to that developed round a sporangial 
thallus. 


Smooth-walled resting spores. 
x 600; 16, x 650; 11-12, x 700; 17, x 850; 13, 15, x 1150. 


PLATE 40(3) 


Endocoenobium eudorinae INGOLD. 

? Rhizophidium planktonicum CANTER. 

Stages in growth of the prosporangium. 
Zoosporangium. 

Early stage in budding out of the resting spore. 


Rhizoidal system of ? Rhizophidium planktonicum in Rhizo- 
solenia (Loweswater). 


Stages in maturation of the resting spore. 
Figs. 18-22, x 650; 23-25, x 1000. 


PLATE 41(4) 


Endocoenobium eudorinae INGOLD. 

Development of the resting spore. 

Mature resting spore. 

Parasite on sporangia of Amphicypellus elegans INGoLD. 
Sporangial stages of the parasite on Amphicypellus elegans. 


A sporangium of A.elegans bearing a young and an empty 
sporangium. Also an immature resting spore with its empty 
male cell. 


Mature resting spore and attached male cell. 
Figs. 26-29, 36, x 650; 30-35, x 700. 


Beiträge zur Fortpflanzung der Gomontiella subtubulosa 
Teodoresco und ein neueres Vorkommen der Species 


Von P. Paix, Budapest!) 
Mit Tafel 42 (1) 


Das zu prüfende Material wurde mir im November des Jahres 1959 
vom Chemiker des Budapester Unternehmens für Geodäsie und 
Bodenforschung Epuarp VEssEY zur Verfügung gestellt, wofür ich 
ihm auch bei dieser Gelegenheit meinen Dank ausspreche. 

Nach VÉsseys Bemerkung stammt das Algenmaterial vom Kühl- 
turm IV. des Kraftwerks in Tatabänya (Westungarn, Komitat Komä- 
rom). In den Proben Nr. 2,5 und 7, die mir zwecks Untersuchung über- 
geben wurden, sind zu meiner größten Überraschung die Röhrchen 
der zu den Blaualgen gehörigen Art Gomontiella subtubulosa TEoDo- 
RESCO in großer Anzahl zum Vorschein gekommen. Der Kühlturm 
wurde vor 5 Jahren aus Eisenbeton gebaut; er dient, zusammen mit 
mehreren ähnlichen Türmen des Kraftwerks, zur Kühlung des Was- 
sers. Er ist 45 m hoch, es fließen 5000 m? Wasser pro Stunde durch ihn 
hindurch. Die Eigenschaften des Wassers: 


Gesamthärte 10,75 deutsche Hartegrade 
M. Alkalität 1,82 ml n/10 HC1/100 ml 


ph 7,4 

Ca++ 25,3 mg/l 
Mg*+ 31,4 mg/l 
cr 10,0 mg/l 
DO. 148,2 mg/l 


Im Inneren des Turmes befindet sich, in etwa 10 m Hôhe auf einem 
Eisenbetongestell ein Gitter aus Holzbrettern zum Versprühen des 
Wassers. Von diesen Holzbrettern fällt die Wassermasse, deren Tem- 
peratur 33°C im Jahresdurchschnitt beträgt, regenartig nieder. Im 
Sommer ist das Wasser etwas wärmer, im Winter kann es sich bis auf 
29°C abkühlen. Diffuses Licht erhellt das Innere des Turms. 

Die Probe Nr. 2 war vom Eisenbetongestell, das die Holzbretter zum 
Wasserversprühen trägt, abgekratzt worden. Die Proben Nr. 5 und 7 
stammten von den Holzbrettern im Kühlturm. Die Spezies Gomontiella 
subtubulosa lebte an den erwähnten Fundorten in Gesellschaft mehrerer 


1) Mikrobiologisches Institut der Eötvös Loränd Universität. 
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häufiger vorkommender Algenarten. (Microcystis aeruginosa KÜTz., 
Stigonema minutum [AG.] Happ., Melosira varians C.A.AG., Diatoma 
hiemale [LyNGBYE] HeïBerG, Ceratoneis arcus Kürz., Neidium affine 
[Eur.] CLeve, Caloneis bacillum [Grun.] MERESCHKOWSKY). 

Bisher war die Art Gomontiella subtubulosa nur von dem durch TEoDo- 
'resco beschriebenen Fundort bekannt. Sonst wurde sie, wie es die 
durchgesehene Literatur bezeugt, nirgends angetroffen. 

TEoporEsco sammelte diese Art im Juli 1897 im südöstlichen Teil 
von Rumänien, in der Dobrudscha in der Nähe der Gemeinde Hagi- 
ghiol, am Fuße des Hügels ,,Causu mic“. Der Beschreibung des Ver- 
fassers zufolge (S. 757) war der trockene Hügel, der aus bräunlichröt- 
lichen, gräulichen und gräulichschwarzen Kalkfelsen aus der Trias 
besteht, zur Zeit des Sammelns mit Xerophytenvegetation bedeckt. 
Das Regenwasser, das am Tage vorher gefallen war, bildete in den 
Vertiefungen der Felsen am Fuße des Hügels kleine Lachen. An den 
nassen und halb mit Wasser bedeckten Steinen an den Rändern dieser 
Lachen erschien diese interessante Alge als bläulichgrünlicher Über- 
zug. TEODORESCO bemerkt in seiner Beschreibung, daß der Algenüber- 
zug fast ausschließlich aus den Röhrchen des Gomontiella subtulosa 
bestanden habe. 

TEopoRrEsco studierte fixiertes Material; ich aber führte meine 
Untersuchungen an lebenden Exemplaren durch. 

Das Lager der Exemplare von Tatabänya ist eigentlich eine bläu- 
lichgrünliche, formlose Masse von röhrenartigen Fäden. Die einzelnen 
Fäden sind gerade oder etwas nach rechts oder links gekrümmt, nie- 
mals verzweigt (s. Fig. 10). Sie stehen einzeln, frei, sind in ihrer ganzen 
Länge gleich breit und verjüngen sich nicht nach den Spitzen zu. Ich 
beobachtete, daß die Oberfläche einzelner Fäden mehr oder weniger 
uneben war (s. Fig. 1). Unter den Fäden fand ich solche von 50, 80, 
108, 140, 195, 300, 470, 660, 720 » Länge. In TEovorzscos Material 
waren die Fäden, wie er bemerkt (S. 757) im allgemeinen kürzer, selbst 
der längste maß in Längsachsenrichtung nicht über 210 u. Die beiden 
Ränder des Fadens krümmen sich gegeneinander hin und bilden auf 
diese Weise ein röhrenartiges Gebilde. Die Röhre ist aber nicht ganz 
geschlossen, denn die Fadenränder berühren sich nicht, ein Abstand 
von 1,5 u bleibt zwischen ihnen. Infolgedessen zieht sich ein 1,5 u 
breiter Spalt den röhrenartigen Faden entlang (s. Fig. 6, 10). Dieser 
Spalt liegt meistens in der Längsachse, manchmal weicht er aber nach 
rechts oder links ab (s. Fig. 6). Das röhrenartige Gebilde ist walzen- 
förmig, sein Querschnitt ist ein Kreis oder etwas abgeplattet. Die 
Durchmesser der Röhren betrugen 9, 10, 13, 14, 16, 16,5, 19 und 21 u. 
Die Breite der Exemplare TEoporEscos wechselte nach seinen Fest- 
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stellungen zwischen 19,8 und 24,2 u. Am Querschnitt kann man gut 
beobachten, daß die Zellen der Fäden stark gekrümmt sind, so daß 
ihre Enden einander fast berühren, mit einem Abstand von kaum 
1,5 u (s. Fig. 7). Die einzelnen Zellen sind in der Mitte am dicksten 
(4-5 y) und verjüngen sich ein wenig nach ihren Enden zu (3-4 u). 
Ihre Länge beträgt 2 u. Die Breite der Zellen übersteigt also ihre Länge 
beträchtlich. Wenn ich mir also die Zellen in ausgebreitetem Zustand 
dachte, fand ich, daß ihre Breite 16, 18, 24, 26, 30, 31, 36, 40 u betrug. 
Sie waren also 8-, 9-, 12-, 13-, 15-, 15,5-, 18-, 20mal breiter als lang. Die 
röhrenartig gegeneinander gekrümmten Fäden sind an den Quer- 
wänden der Zellen leicht eingeschnürt (s. Fig. 9, 10). Die Querwände 
sind gut erkennbar. Die Farbe der Zellen war hell bläulichgrün oder 
lebhaft smaragdgrün, hie und da sah ich aber auch gräulichgrünliche 
Fadenteilchen. Die röhrenartig eingerollten Fäden sind mit einer dün- 
nen Hyalinscheide bedeckt, die gewöhnlich nach Färbung zu sehen 
ist (s. Fig. 4-6, 10). Die Zellen der Fäden sind alle gleich, die Spitze des 
Fadens ist abgestutzt (s. Fig. 3). Dauerzellen und Heterocysten fehlen. 
An den Fäden war keinerlei Bewegung zu bemerken. 

An den einzelnen Fäden konnte ich folgende Arten von Fortpflan- 
zung beobachten. Die röhrenartig eingerollten Fäden spalteten sich in 
Längsrichtung auf. Dieser Vorgang begann damit, daß an der hinteren 
Seite der Röhre, das heißt an der Seite, die gegenüber dem Spalt liegt, 
in der Mitte der Zellen eine Einschnürung auftrat. Diese Einschnürung 
drang immer tiefer, und die Zellen trennten sich in Längsrichtung, das 
heißt, sie spalteten sich in zwei Teile auf (s. Fig. 1, 2, 3). Nach der 
Spaltung näherte sich jenes Ende der Tochterzelle, das ursprünglich 
die Mitte der Mutterzelle gebildet hatte, sich rasch einkrümmend dem 
anderen Ende der Tochterzelle. Schließlich entstanden aus dem Mut- 
terfaden zwei röhrenartig eingerollte Tochterfäden (s. Fig. 2, 8). Der 
Abstand zwischen den Zellenenden betrug auch an den Tochterfäden 
1,5 u. Der Spalt war ebenfalls gut erkennbar (s. Fig. 3). Häufig kam 
auch der Fall vor, daß die Trennung des Mutterfadens eigentlich noch 
nicht beendet war, als bereits neue Einschnürungen an einzelnen 
Zellen der Tochterfäden auftraten. Infolgedessen waren manchmal 
4 Tochterfäden bzw. Röhrchen im Inneren der den Mutterfaden be- 
- deckenden Scheide zu sehen. G. CLAus, der an der von ihm beschrie- 
benen Art Gomontiella marthae die Längsspaltung der röhrenartigen 
Fäden auch beobachtet hatte, bemerkt im Zusammenhang mit der 
erwähnten Teilung ebenfalls (1959, S. 11): „Es kann aber auch der 
Fall vorkommen, daß die beiden Röhren noch nicht in ihrer ganzen 
Länge getrennt sind (die Teilung erfolgt nämlich allmählich von der 
Basis des Fadens nach der Spitze zu), als schon die neuen Einschnü- 
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rungen an den Zellen der Basis erschienen sind. So finden wir vier 
Röhrenansätze am basalen Teil, während an der Spitze nur noch zwei 
voll entwickelte Röhren zu sehen sind.“ Nach Craus war also die 
Längsteilung der Fäden bei der Art G.marthae von deren basalem Teil 
. ausgegangen und von dort nach der Spitze der Fäden zu voran- 
geschritten. Bei der Art G.subtubulosa kann die Längsteilung (wie ich 
es beobachtete) in jeglichem Teil des Fadens einsetzen (s. Fig. 1). Die 
durch Längsteilung entstandenen röhrenartigen Tochterfäden sind 
selbstverständlich viel dünner als die Mutterfäden. Hieraus läßt sich 
erklären, daß die Durchmesser der von mir gemessenen röhrenartigen 
Gebilde sehr verschieden waren. Die engen Röhrchen der Tochter- 
fäden beginnen bald zu wachsen und erreichen in kurzer Zeit die für 
die Mutterfäden charakteristische Breite. TEonoREsco erwähnt die 
Längsteilung der röhrenartigen Fäden nicht, so hat er sie wahrschein- 
lich nicht gesehen. 

Die Zellen der röhrenartigen Fäden haben sich aber nicht nur in der 
Längsrichtung geteilt; ich habe auch Teilung in der Querrichtung 
beobachtet. Diese führte zur Verlängerung und Dehnung der kurzen 
Fäden. Über diese Querteilung lesen wir nichts bei TEODORESCO. 

Ich habe auch die Fortpflanzung durch Hormogonien wahrgenom- 
men. In diesem Fall gliedert sich der röhrenartige Faden in Querrich- 
tung in längere oder kürzere Stücke, das heißt in solche, die aus mehr 
oder weniger Zellen bestehen. Hiernach runden sich die Enden der 
abgetrennten Fadenteilchen leicht ab und werden zu Hormogonien. 
Die Länge der Hormogonien ist schwankend. Ich habe Hormogonien 
aus 3, 5, 7,8, 11, 15 Zellen gefunden (s. Fig. 11, 12). Die Fortpflanzung 
durch Hormogonien hat auch TEoDorEsco bei dieser Art beobachtet. 
CLaus hat diese Fortpflanzungsweise bei der Art G.magyaryana eben- 
falls wahrgenommen (1960). 

Während meiner Untersuchungen sah ich oft, wie einzelne Fäden 
in Zellen zerfielen (s. Fig. 5). Vorher hatte ich gut beobachten können, 
daß die engere Verbindung zwischen den Zellen anfangs lockerer 
geworden war und später auch völlig aufgehört hatte und die Zellen 
auseinanderfielen (s. Fig. 4, 5, 7). 

TEODORESCO fand die von ihm beschriebenen Exemplare an einem 
Fundort, wo sie der völligen Austrocknung ausgesetzt waren. Hieraus 
zog er den Schluß (S. 759), daß die Zusammenrollung der Fäden zu 
röhrenartigen Gebilden eigentlich Anpassung an die Umgebung war. 
Er nahm an, daß die Fäden darum Röhren bildeten, weil sie von keiner 
dickeren Schleimhülle bedeckt waren, die die rasche Verdunstung des 
Wassers verhindern könnte. Die Röhre ist nämlich mit Wasser gefüllt. 
Auf diese Weise sichere sich die Alge die nötige Wassermenge für die 
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Zeit der Austrocknung. Diese Annahme Troporescos wird durch das 
Vorkommen in Tatabänya nicht bestätigt. Am Kühlturm kann näm- 
lich die Alge nie austrocknen, denn die Fäden werden vom sprühenden 
Wasser ständig besprengt. Trotzdem sind sie an den Holzbrettern zu 
röhrenartigen Gebilden eingerollt anzutreffen. Auch die von G. CLaus 
beschriebene Art Gomontiella marthae (1959, S. 10) lebt ständig an 
einem Ort, der mit Dunst erfüllt ist. Dieser Fundort war nach dem 
Verfasser ‚an der Bedachung des Entgasungsbeckens, wo es nur yon 
den stark salzhaltigen Wasserstäubchen besprengt wird‘. Trotzdem 
waren die Fäden der dort gesammelten Exemplare röhrenartig ein- 
gerollt. Die bisher bekannte dritte Gomontiella-Art, die ebenfalls von 
G. Craus beschriebene (1960) G.magyaryana wurde in der Höhle 
„Kölyuk‘“, bei der Gemeinde Manfa im Komitat Baranya entdeckt. 
Der Verfasser fand die Fäden im von der Wand der Höhle abgekratzten 
Material. Die Luftfeuchtigkeit dieser Höhle beträgt 95-100 %, die dort 
lebenden Algenarten sind also nicht von der Gefahr der Austrocknung 
bedroht. Die Fäden waren auch in dieser Höhle röhrenartig eingerollt. 

Das Wasser, das beim Sammeln mit den Algen zusammen geschöpft 
wurde, kühlte sich im Laboratorium bald bis auf 12-15°C ab, aber 
die röhrenartige Form der Fäden änderte sich auch dann nicht. 

Nach Feststellung von G. CLAUS gehört das Genus Gomontiella (1959, 
S. 8) in die Ordo Gomontiellales Craus, der Klasse Hormogeneae 
(THuR.) ELENK. des Stammes Cyanophyta und in die Familie Gomon- 
tiellaceae ELENK. der obengenannten Ordo. 
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Fig.1: Rückseite des Fadenteilchens. Die Ränder des röhrenartigen 
Fadens sind uneben. Die Längsteilung hat begonnen. Einschnü- 
rungen sind zu sehen. 

“Fig. 2: Durch Längsteilung entstandene zwei röhrenartige Tochterfäden 
nebeneinander. Unten eine einzige Zelle des Mutterfadens, die sich 
noch nicht geteilt hat. 

Fig. 3: Vorderseite des Fadens. Unten zwei Tochterfaden im Entstehen, 
noch von der Scheide des Mutterfadens bedeckt. Oben rechts ein 
Teil eines Tochterfadens. 

Fig. 4: Rückseite des Fadens. Die Verbindung zwischen den einzelnen 
Zellen hat sich gelockert. 

Fig. 5. Zwei Zellen haben sich vom vorerwähnten Faden abgetrennt. 

Fig. 6: Vorderseite des Fadens. Der von den Öffnungen zwischen den 
Zellenenden entstandene Spalt ist gebogen. 

Fig. 7. Vom auf Fig. 4 dargestellten Faden haben sich vier Zellen abge- 
trennt. Die Zellen hängen noch ein wenig zusammen. 

Fig. 8. Längsspaltung der Zelle (Draufsicht). 

Fig. 9. Rückseite des Fadens. Rückseite der röhrenartig eingerollten, 
durch Längsspaltung entstandenen sechs Tochterfäden, je zwei 
nebeneinander. Der Abstand zwischen den einzelnen Tochterfäden 
ist bereits größer, die Tochterfäden befinden sich noch innerhalb 
der Scheide des Mutterfadens. 

Fig. 10. Der Spalt im Faden in Längsachsenrichtung. 

Fig. 11: Hormogonium aus sieben Zellen. 

Fig. 12: Der Faden hat sich in Hormogonien gegliedert. 


Alle Abbildungen in 1000facher Vergrößerung. 


Pilze von der nördlichen Pazifik-Küste der USA 
(Ein Nachtrag) 


Von Jan KoHLMEYER, Berlin-Dahlem!) 
Mit Tafeln 43 (1) und 44 (2) 


In einer früheren Veröffentlichung wurde über Funde von 7 Fungi 
imperfecti und 29 Ascomycetes als Holzbewohnern aus den Ge- 
wässern der nordamerikanischen Pazifikküste berichtet (J. Kout- 
MEYER, 1960). Nach Drucklegung dieser Arbeit untersuchtes Material 
machte einen ergänzenden Nachtrag notwendig. 


Fungi imperfecti 


Da nach einer brieflichen Mitteilung von Dr. S. P. Meyers in Kürze 
mit der Veröffentlichung neuer mariner Fungi imperfecti zu rech- 
nen war, wurde in der oben zitierten Arbeit die Neubeschreibung von 
imperfekten Pilzen zurückgestellt, um Synonymien zu vermeiden. 


1. HUMICOLA ALOPALLONELLA Meyers et Moore 
Amer. J. Bot. 47, p. 346, Abb. 1-3, 5-10, 1960 


Hab.: False Bay, San Juan Island (Washington), auf Treibholz, 
29. November 1959, Herb. J. K. Nr. 205 (Reinkultur: Ko 20); Treib- 
holz vom gleichen Fundort, 4. Dezember 1959, Herb. J. K. Nr. 266. 

Der Pilz bildet schwärzliche Überzüge, besonders an den Enden der 
Proben. Die Konidien sind kugelig bis oval, dunkelbraun bis schwärz- 
lich, 1-, selten 2zellig und sitzen oft auf 1 oder 2 helleren, konischen 
Konidienträgerzellen (Taf. 1, Abb. 1). Die Art wurde zuerst von 
S. P. Meyers und R. T. Moore (1960) auf Hölzern im Meerwasser von 
Alaska und Neufundland nachgewiesen. Sie hat folgende Abmessun- 


gen (in u): 


Konidien 
Höhe Breite 
Meyers und Moore (1960) 1520(.-22,5-29) x © 40=14(—16,5) 
einmal 37,5 eels 
Washington 9,8-16,0-22,4 x  (8,4-)9,8-14,3-18,2 


1) Die Untersuchungen wurden zum Teil in den Friday Harbor Labora- 
tories der Universität Washington, USA, durchgeführt. 
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Bei dem Material von der nôrdlichen Pazifikküste ist also eine 
größere Variabilität der Maße nach oben und unten festzustellen. Die 
Konidientrager-Zellen unserer Funde waren 3,2-6,5-12,0 » hoch und 
3,5-6,4-9,8 u breit. 

Da es anfangs unsicher schien, ob unser Fund nicht zu Culcitalna 
achraspora Meyers et Moore gehören könnte, wurde die Reinzucht 
auf einen nährstoffarmen Hibiscus-Extrakt-Agar geimpft (vgl. 
S. P. Meyers und R. T. Moore, 1960). Weder auf diesem noch in der 
Balsaholzkultur traten Sporodochien auf. Von C.achraspora unter- 
scheidet sich unsere Art auch durch die 1-, seltener 2zelligen Konidien, 
die bei der ersten Spezies (2-)3-4(-5) Zellen haben. Die Konidien- 
träger-Zellen von H. alopallonella sind meist dunkel gefärbt (wenn auch 
heller als die Konidie) und bleiben beim Präparieren oft mit der 
Konidienzelle verbunden. S. P. Meyers und R. T. Moore (1960) wei- 
sen darauf hin, daß die Konidien teilweise wie länglich-birnenförmige 
Phäophragmosporen erscheinen. 

In der Reinkultur auf Hafer-Malz-Seewasser-Agar bildet der Pilz 
schwarzgrüne bis schwarzbraune Kolonien, die über und im Substrat 
kräftig sporulieren. Die Konidien entstehen an lockeren, verzweigten 
Hyphen und Konidienträgern. Das Wachstum ist auf Balsaholz in 
Hefe-Extrakt-Seewässer gut, submerse Mycel- oder Konidienbildung 
wurde nicht beobachtet. 


Ascomycetes 


1. AMYLOCARPUS ENCEPHALOIDES CurreY 
Proc. Roy. Soc. London 9, pp. 119-123, Abb. 1-5, 1857-1859 


Syn. Plectolitus acanthosporum KouLu., Nova Hedwigia 2, p. 329, 
Taf. 10, Abb. 45-50, 1960 


Als der Plectomycet P.acanthosporum von der Pazifikküste der 
USA beschrieben wurde, war leider nicht bekannt, daß der gleiche 
Pilz bereits 100 Jahre früher von F. Currey an der englischen Küste 
entdeckt worden war. In der Literatur über Meerespilze (vgl. z.B. 
T. W. Jonxsox und S. P. Meyers, 1957; I. M. Witson, 1960) trat 
A.encephaloides bis heute nicht auf, es ist aber sicher, daß die Art 
halophil ist, da auch E. Rosrrup (1884, 1888) und G. Linpavu (1899) 
sie auf Holz in Meeresnähe fanden. Das Vorkommen von A. ence- 
phaloides ist bisher von folgenden Fundorten gemeldet worden: eng- 
lische Küste (Sketty bei Swansea), dänische Ostseeküste (auf See- 
land), deutsche Ostseeküste (Strand von Rügen bei Saßnitz) und 
nördlicher Pazifik (Insel San Juan [Washington], USA). Während 
E. Rostrup das Auftreten von A.encephaloides nur kurz erwähnt, 
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untersuchte G. Linpau sehr gründlich die Entwicklung und Ernährung 
des Pilzes. Der letzte Autor fand dabei die gleichen Abbau-Erschei- 
nungen des Holzes, wie sie bei der Beschreibung des amerikanischen 
Fundes angegeben wurden. A.encephaloides weicht in der Art des 
Angriffs auf die Holzzellen von den als Moderfäulepilzen bezeichneten 
anderen Ascomyceten ab, da der Pilz die unverholzten Sekundärwände 
vom Zell-Lumen aus auflöst, während die übrigen Ascomyceten mit 
ihren Hyphen in der Zellwand wachsen und darin schraubenförmige 
Gänge bilden. 

Es besteht kein Zweifel, daß P. acanthosporum mit A. encephaloides 
identisch ist, zumal die Abmessungen des Fundes vom Pazifik mit den 
von G. Lınpau wiedergegebenen Werten gut übereinstimmen. Zur 
systematischen Einordnung von A. encephaloides ist noch zu erwähnen, 
daß G. Linpav zum gleichen Schluß kam, wie er bei der Diskussion 
des amerikanischen Fundes dargelegt worden war, und die Art zu den 
Plectascineae in die Familie der Aspergillaceae stellte. Die weite Ver- 
breitung dieses für die Taxonomie so interessanten Pilzes läßt anneh- 
men, daß er in Zukunft noch häufiger an den Meeresküsten gesammelt 
werden wird und daß seine endgültige Stellung im System aufgeklärt 
werden kann. 


2. HALIGENA nov. gen. 


Peritheciis solitariis, immersis vel erumpentibus, globosis vel ovoideis, 
nigris, membranaceis, ostiolatis; ostiolis brevibus, periphysatis; centro 
perithecii juvenis e cellulis pseudoparenchymaticis, hyalinis, deinde e hyphis 
cellulosis composito. Ascis 8-sporis, clavatis et nonnihil apiculatis, peduncu- 
latis, unitunicatis, mox deliquescentibus. Ascosporis ellipsoideis, hyalinis, 
3- (rariter 4-) septatis, ad septa constrictis, utrinque appendiculo hyalino 
ornatis. 

Typus: H. elaterophora. 

Perithecien einzeln, eingesenkt oder hervorbrechend, kugelig bis 
eiförmig, schwarz, dünnwandig, mit kurzer Papille, Öffnung mit Peri- 
physen. Zentrum des jungen Fruchtkörpers aus hyalinem Pseudo- 
parenchym bestehend, bildet später verzweigte Ketten. Asci 8sporig, 
keulig, gestielt, eine kleine Nase tragend, dünnwandig und frühzeitig 
aufgelöst. Ascosporen hyalin, Azellig (selten 5zellig), an den Septen 
eingeschnürt, elliptisch, an beiden Enden mit einem langen, hyalinen 
Anhängsel versehen. 

(Etym.: Haligena von adi — yerıjg = meerentsprossen, nach dem 
marinen Habitat der Gattung.) 


HALIGENA ELATEROPHORA nov. spec. 


Peritheciis 205-471 (-580) u diametro, solitariis, innatis vel semi-immersis 
vel erumpentibus; globosis vel ovoideis, nigris, membranaceis, ostiolatis; 


‘ 
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ostiolis brevibus, periphysatis; pariete 13-29 u crasso; centro perithecii 
juvenis e cellulis pseudoparenchymaticis, hyalinis, deinde e hyphis cellulosis 
similis paraphysoideis composito. Ascis 82-184 u longis, 22,4-49,6 u latis, 
8-sporis, clavatis et nonnihil apiculatis, pedunculatis, unitunicatis, mox 
deliquescentibus. Ascosporis 24,0-36,9-54,5 u longis, 10,4-14,4-17,6 u. latis, 
ellipsoideis, hyalinis, 3- (rariter 4-) septatis, ad septa constrictis, multi- 
guttulatis, utrinque appendiculo hyalino, 64-104 u longo, ad basim 4,8-11,2 u 
lato, ornatis. Hab. in cortice, in aqua marina ad oras insulae ‚San Juan“ 
prope „Friday Harbor (Washington)“, 8.4.1960. Typus: Holotypus 
J.K. Nr. 211, in Herb. Mus. Bot. Berol. 

Weitere Funde: Vgl. Nova Hedwigia 2, p. 304, 1960; San-Juan- 
Archipel bei Orcas Island gedredscht (Washington), auf Borke, 
15.4.1960, Herb. J. K. Nr. 239. 

(Etym.: Elaterophora von 6 êlatio = Treiber, Schleuderer und 
poo&w = tragen, nach den an Elateren der Equisetaceen erinnernden 
Ascosporen-Anhängseln.) 

H. elaterophora entwickelt sich nicht nur auf Borke, sondern auch 
im Holz, wie der mit einem Schleppnetz aus dem Meer gefischte Fund 
162b beweist. Die Perithecien sind 205-471(-580) u groß, stehen ver- 
streut, sind halb- bis ganz eingesenkt oder brechen aus dem Substrat 
hervor, in dem sie mehr oder weniger lose verankert sind; sie sind 
kugelig bis eiförmig, schwarz, dünnwandig, mit einer kurzen Papille 
versehen, deren Öffnung von später verschleimenden Periphysen ver- 
schlossen ist (Taf. 1, Abb. 4). Die Wand ist 13-29 u dick und besteht 
aus schwarzen bis dunkelvioletten, irregulären, länglichen Zellen mit 
engen Lumina, die etwa parallel zur Oberfläche ausgerichtet sind 
(Taf. 1, Abb. 5). Nach innen zu geht die schwarze Wand in hyalines 
Pseudoparenchym aus dünnwandigen, polygonalen Zellen über, das 
sich im Zentrum unter Bildung von Ketten aus irregulären, blasigen 
Zellen auflöst (Taf. 1, Abb. 4; Taf. 2, Abb. 7). Die verzweigten Ketten 
stehen neben und über (aber nicht zwischen) den Asci, die sich gemein- 
sam aus einem basalen Lager kleinzelligen Pseudoparenchyms erheben. 

Die Ascı sind 82-184 y lang und 22,4-49,6 u. breit, 8sporig, keulig, 
mit einer kleinen Nase versehen und gestielt, dünnwandig und lösen 
sich frühzeitig auf (Taf. 2, Abb. 6). 

Die Sporen sind 24,0-36,9-54,5 uw lang, 10,4-14,4-17,6 u breit, 
elliptisch, hyalin, Azellig (selten 5zellig), die Mittelzellen dicker als die 
Endzellen, an den Septen eingeschnürt; 5zellige traten zu 4% unter 
den normalerweise Azelligen Sporen auf. Einmal wurde eine Riesen- 
spore (72,0 x 19,2 x) gefunden, die sich als einzige in einem Ascus ent- 
wickelt hatte; die Mittelzellen haben je einen großen Öltropfen, außer- 
dem — wie die Endzellen - zahlreiche kleinere Kugeln. An jedem Ende 
der Spore ist ein 64-104 u. langes, an der Basis 4,8-11,2 u breites, hya- 
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lines, elaterenartiges Anhängsel, das mit schaufelförmiger Basis auf 
der Spore sitzt und sich zum Ende hin verjüngt; der Querschnitt dieses 
Bandes ist rinnenartig. Im Ascus sind die Anhängsel um die Spore 
gewickelt (Taf. 2, Abb. 6 u. 8) und entfalten sich nach dem Austritt aus 
dem Fruchtkörper (Taf. 2, Abb. 9). 

Die Fruchtkörper der Probe 211 saßen auf der Innenseite der teil- 
weise vom Holz abgelösten Borke, also „zwischen Baum und Borke“, 
und konnten in dieser geschützten Lage vom Meerwasser umspült 
werden. Das Substrat in der Umgebung der Perithecien war stark 
erweicht und trocknete unter Rißbildung zusammen. Beim Austrock- 
nen des Substrats wurden die Sporen aus den Fruchtkörpern in Form 
von Ranken herausgepreßt (Taf. 1, Abb. 3), und die Perithecien 
kollabierten. 

In der vorangegangenen Arbeit (l.c., pp. 304-305) war Haligena 
elaterophora provisorisch als ,,cfr. Ceriosporopsis spec.‘ aufgenommen 
worden. Wegen des damals noch unzureichenden Materials mußte die 
Neubeschreibung aufgeschoben werden, die heute auf Grund von 
Neufunden möglich ist. Wie schon früher vermutet wurde, kann die 
Art nicht zu Ceriosporopsis LINDER gestellt werden, sondern erfordert 
die Beschreibung einer eigenen Gattung. Mit Ceriosporopsis hat 
H. elaterophora nur die apikalen Sporenanhängsel gemein, unterschei- 
det sich aber von der ersten Gattung durch den sphärialen Frucht- 
körperbau und die 4zelligen Ascosporen. Eine gewisse Ähnlichkeit 
besteht mit der rindenbewohnenden Gattung Massarina Sacc., deren 
Arten aber Paraphysen und dickwandige Asci besitzen. Die 4zell- 
sporige marine Gattung Torpedospora MEyvERs entfällt, da die Frucht- 
körper hier ganz andersartig gebaut sind (vgl. S. P. Meyers, 1957; 
J. KoHLMEYER, 1960). 

H. elaterophora läßt sich nach den frühaufgelösten Asci und nach 
dem marinen Habitat in die Familie der Halosphaeriaceae E. MULLER 
(1961) einordnen. 


3. PERITRICHOSPORA TRIFURCATA (Hönnk) nov.comb. 
Basionym: Arenariomyces trifurcatus HOHNK 
_ Veröff. Inst. Meeresforsch. Bremerhaven 3, p. 30, Taf. 2, Abb. 1-6, 1954 
Syn. Halosphaeria trifurcata (HOHNK) Criss et CRIBB 
Pap. Univ. Queensland Dept. Bot. 3, p. 99, Taf. 2, Abb. 5, 1956 


Die Fundorte von der nordamerikanischen Küste sind bereits in der 
vorhergehenden Veröffentlichung aufgezählt worden (J. KoHLMEYER, 
1960). Die zweifelhafte Stellung der Gattung Arenariomyces wurde an 
der gleichen Stelle diskutiert. Erneut angestellte Überlegungen lassen 
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es als wiinschenswert erscheinen, eine Neukombination der Spezies 
vorzunehmen. Durch ihre Fruchtkörpermerkmale ist die Art trifurcata 
mit Sicherheit in die Gattung Peritrichospora zu stellen, in der sie 
P. integra LinpER am ähnlichsten ist. 

Die Perithecienwand besteht aus einer 11-13 dicken Schicht schwar- 
"zer, dickwandiger, englumig-langgestreckter Zellen, die zum Zentrum 
hin in dünnwandige, polygonale, pseudoparenchymatische Zellen über- 
gehen. Tüpfelartige Wandverdickungen, wie sie für P. integra typisch 
sind, treten bei dieser Art nicht auf, fehlen aber auch bei allen ande- 
ren bisher beschriebenen Peritrichospora-Spezies. 

P. trifurcata und P. integra bevorzugen kalk- oder siliziumhaltige 
Substrate zur Entwicklung der oberflächlich stehenden Fruchtkörper, 
die bei beiden Arten einem Subiculum aufsitzen und kohlig-brüchig 
und oft ohne Papille sind. Wie bei P. integra sind auch die Ascosporen 
von P. trifurcata 2zellig, entbehren allerdings bei der letzten Art der 
lateralen Cilien (Taf. 1, Abb. 2). Daß die Anhängsel nicht immer als 
typische Gattungsmerkmale zu verwenden sind, zeigen die anderen 
mehrzellsporigen Arten der Gattung Peritrichospora, P. comata KoHLM., 
P. cristata Konım. und P.lacera Linper. Die ersten beiden Spezies 
haben apikale Cilien, die letzte apikale Dornenfortsätze. Innerhalb der 
Art P. trifurcatatreten Variationeninder Anzahlderapikalen Anhängsel 
auf (J. KoHLMEYER, 1960), so daß die Sporenfortsätze hier keinesfalls 
als sichere generische Merkmale anzusehen sind. 

E. MULLER (1961) nimmt die Gattung Peritrichospora in die von 
ihm neu beschriebene Familie der Halosphaeriaceae auf und behandelt 
an gleicher Stelle auch P. trifurcata. 


ZUSAMMENFASSUNG 


Als Ergänzung zu einer ausführlichen Veröffentlichung über die 
Meerespilze der nordamerikanischen Pazifikküste werden die folgen- 
den Arten als Neufunde erwähnt oder nochmals untersucht: 


Fungi imperfecti: Humicola alopallonella MEvYERSs et Moore 
Ascomycetes: Amylocarpus encephaloides CuRREY 
Haligena elaterophora KoHLM. nov. gen. nov.spec. 
Peritrichospora trifurcata (HOHNK) KoHLx. 
nov. comb. 


SUMMARY 


Supplementary to a preceeding extensive publication on marine 
fungi of the Pacific coast of the U.S.A. the following species are 
reported as new collections for this area or treated again: 

Fungi imperfecti: Humicola alopallonella Meyers et Moore 
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Ascomycetes: Amylocarpus encephaloides CuRREY 
Haligena elaterophora KonLm. nov.gen. nov.spec. 
Perttrichospora trifurcata (Hönnk) KoxLm. 
nov.comb. 
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ERKLÄRUNG DER TAFELN 43 (1) -44. (2) !) 


TAFEL 43(1) 

Abb.1: Humicola alopallonella Meyers et Moore: Konidien, die linke 
und mittlere mit Konidienträgerzellen (Maßstab c). 

Abb.2: Peritrichospora trifurcata (Höunk) Konrm.: Ascospore (Maß- 
stab c). 

Abb. 3-5: Haligena elaterophora KouLm. — 3: Perithecium im Substrat, mit 
herausquellender Sporenranke (Maßstab a). — 4: Perithecium im 
Längsschnitt; der Porus ist von Periphysen verschlossen; die Asci 
stehen in einem basalen Lager zusammen; das Pseudoparenchym 
löst sich im Zentrum in Ketten auf (Maßstab b). — 5: Schnitt 
durch die Wand; rechts ist die Außenseite (Maßstab d). 


TAFEL 44(2) 
Abb. 6-9: Haligena elaterophora Koutm. — 6: Ascus mit 8 Ascosporen; die 
Anhängsel sind noch um die Sporen gewickelt (Maßstab a). — 
7: Zellkette aus dem Inneren des Peritheciums (Maßstab b). — 
8: Ascosporen, in ihre Anhängsel eingehüllt, kurz nach dem Frei- 
werden aus dem Ascus (Maßstab a). — 9: Ascosporen mit aus- 
gebreiteten Anhängseln (Maßstab a). 


1) Die Abbildungen wurden von Frau Erıka KoHLMEYER gezeichnet. 


Lycopodium complanatum L.and Four New Allied Species 
ofthe Old World 


By Joan H. Wizce, Ann Arbor, Michigan 
With plates 45 (1) -53 (9) 


While the Urostachys element of the genus Lycopodium has received 
much attention and has been subjected to a considerable amount of 
revision, the taxonomy of the section Complanata Vicrorin, a much 
smaller group of lycopods, has for some time remained rather stable 
at the species level. Lycopodium complanatum L. itself, as it is tradi- 
tionally treated, embraces the bulk of the flat-branched lycopods of 
that section, although there have been a number of infraspecific taxa 
described. Most attempts to remove elements from this Linnaean 
species have gone unnoticed or ignored by the majority of taxonomists; 
thus L.complanatum has continued to be recognized as a large poly- 
morphic species with a vast distribution and a great number of 
subspecies, varieties, and forms. / 

Superficially, the members of the complanatum group, with their 
creeping habit, flat branches, and imbricated scale-like leaves, give 
a strong impression of similarity, and without careful observation, 
the rather consistent but often inconspicuous differences between 
them are easily overlooked. This is not, however, the only reason why 
Lycopodium complanatum has escaped major revision and why such 
changes as have been proposed have received little acceptance. The 
taxonomist whose species concept is the result of experience princi- 
pally with plant taxa in which characters are more gross and differ- 
ences between species are of a more qualitative nature is likely to be 
unimpressed by the subtle and quantitative differences he finds 
between L.complanatum and its relatives. He may feel that no matter 
how constant they are (and many of the individual characters do 
overlap), such differences hardly constitute subspecific, let alone 
‘specific characters. 

This understandable caution has doubtlessly saved Lycopodium 
complanatum from being divided into a number of unwarranted 
species, but it has also been responsible for the neglect of several taxa 
which the present study indicates to be good species, distinct from 
L.complanatum in which they have been included until now. The 
present investigation was carried out as a part of a comprehensive 
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study in which I have been engaged for several years, aiming at a more 
complete understanding of the taxonomy, comparative morphology, 
anatomy, and distribution of the section Complanata. Although 
preliminary observations suggested that the plants described below 

„might be distinct species, it seemed inadvisable to publish them before 
a thorough familiarity with all the members of the section had been 
attained and the characters could be evaluated in this broader per- 
spective. I am now satisfied that these proposed species are separated 
from L.complanatum by morphological discontinuities of a magnitude 
equal to those which separate the previously recognized species of the 
complanatum group. 

The following descriptions are based upon dried specimens. Living 
material, except of Lycopodium complanatum, has not been available 
for comparison. Most of the some 9,500 measurements made during 
this study were taken from plants in the dried state, but material 
swelled by boiling was also observed. Measurements and drawings of 
sporophylls were made from stained and mounted material which had 
been cleared in sodium hydroxide. Measuring of all small structures 
was done under a dissecting microscope using a calibrated ocular 
scale, with the exception of rhizome and peduncle diameters, which 
were measured accurately to 0.1 mm. with a pair of precision calipers. 
Specimens cited from Kew were studied carefully but were not 
available at the time microscopic measurements were made. The 
drawings of branchlets are composite; the outlines were traced with 
the aid of a microprojector from specimens cleared in sodium hydrox- 
ide and stained with tannic acid-iron chloride, the shading added later 
from observation of boiled material from the same specimens. Spore 
measurements were taken from glycerin jelly preparations (WoDE- 
HOUSE, 1935) at a magnification of 450x ; the spore drawings were 
made from acetolysed material under oil immersion with the aid of a 
camera lucida. (Since untreated spores mounted in glycerin jelly do not 
swell as much as when they are acetolysed, it is necessary to keep in 
mind the technique used by each investigator when comparing 
measurements given in the literature.) Photographs were taken on 
35 mm. film with an Exacta camera. 

In the following descriptions the first figures given for measured 
characters represent the range, the second figures, within parentheses, 
represent the mean. For purposes of comparison with the new species, 
a description of true Lycopodium complanatum L. is given first. 
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LYCOPODIUM COMPLANATU M L. Sp. pl. 1104. 1753 
Syn. L.anceps WALLROTH. Linnaea 14:676. 1840. 


Perennial herb with creeping rhizome, upright dichotomous shoots, 
sporophylis in pedunculate strobili. (Plate 4 A.) Rhizome mostly 
superficial, occasionally shallowly buried in surface litter, lichens, etc., 
rarely in soil, terete, diameter 1.4-2.7 (1.8) mm. when dry, leaves 
spirally arranged, the free blades 1.5-3.6 (2.7) mm. long, 0.6-1.0 (0.8) 
mm. broad, awl-shaped with acute apices where rhizome is exposed, 
spatulate where buried, the decurrent leaf bases inconspicuous to 
apparently absent. Aerial shoots arising from rhizome at intervals 
of 1.1-5.3 (3.0) em., differentiating into one to several central upright 
axes with numerous lateral branches, reaching a maximum total 
height of 12.5-32.5 (22.0) cm. from rhizome to tips of strobili, the 
vegetative portions reaching 11.0-30.0 (17.5) cm. in height. Central 
upright axes usually monopodial, well differentiated from lateral 
branches, terete to strongly flattened), dichotomies generally 2-3 per 
season, leaves spiraled, the free blades 1.2-3.2 (2.2) mm. long, 0.7-1.0 
(0.9) mm. broad, awl-shaped with acute apices, the decurrent bases 
inconspicuous to conspicuous, equal in length to free blades where 
leaves are most crowded, but reaching 6 times the length of free blades 
where leaves are sparse. Lateralvegetativebranchlets (Plate 4B.) 
1.8-4.0 (2.8) mm. broad including tips of lateral leaves’), flattened, the 
upper side convex, faintly lustrous, the lower side flat to concave 
except for a low median ridge, dull, lighter in color, growth in- 
determinate for 3-5 seasons, the maximum number of levels of 
dichotomy 2, 3, or occasionally 4 the first season, the distance between 
furcations?) 4-29 (11) mm., the arms diverging at an angle of 20°-30° 
(c. 35°), the second season’s growth frequently producing 1-2, (rarely 3) 
more dichotomies, later seasons each usually adding 10-30 mm. in 
length without further forking, constrictions between old and new 
growth abrupt and conspicuous (Plate 1, figs. 1, 2). Branchlet leaves 
4-ranked except near first furcations where they may be spiraled. 
Upper leaves 2.8-6.9 (5.1) mm. long including bases, the free blades 
0.9-1.8 (1.5) mm. long, 0.6-1.2 (0.8) mm. broad, awl-shaped with 
acute to acuminate apices. Lateral leaves including bases 2.6-7.7 


1) Throughout this group the flattening of an axis and the dorsiventral 
differentiation of ‘upper’ and “lower” sides are concomitant developments. 

2) Measurements made at the broadest point on branchlets which had 
completed a full season’s growth and could be considered mature. 

3) Distance measured between the last two forks produced during the 
season. 
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(5.2) mm. long, the free blades 0.8-2.1 (1.6) mm. long (44 of the total 
leaf length), mostly adpressed (occasionally somewhat spreading when 
dry), the compressed edges of the decurrent bases rolling under 
slightly and diverging gradually toward the free blades, then often 
abruptly narrowing toward the slender, sometimes long apices to 
produce a slight to pronounced auricled effect. Lower leaves weakly 
developed, the free blades 1.0-2.1 (1.5) mm. long, 0.4-0.9 (0.6) mm. 
broad, narrowly deltoid to awl-shaped, the bases inconspicuous, 
forming a very low median ridge down the branchlet. Fertile 
branches 1-3, commonly 2, produced usually on central axes at least 
three seasons old, resembling central axes, 4-50 mm. long, usually 
forking once, occasionally twice, to produce either a vegetative lateral 
branch system or a twin fertile shoot, or both. Peduncles 1.2-7.0 
(4.0) cm. long, slender, 0.4-0.8 (0.6) mm. in diameter, appearing 
singly, rarely doubly, from apices of fertile branches during the 
following season, frequently becoming straw-colored before spores are 
shed, rarely green after, leaves arranged spirally to nearly whorled, 
the free blades 1.4-4.1 (2.7) mm. long, 0.5-0.8 (0.6) mm. broad, 
narrowly lanceolate to awl-shaped, apices acute to blunt, margins 
generally scarious, the decurrent leaf bases very inconspicuous. 
Strobili 1-4 or rarely 5, most commonly 1-2, reaching 8.7-32.0 
(17.5) mm. in length, borne directly on peduncle or supported on 
pedicels 1.5-21.5 (6.0) mm. long. Sporophylls including decurrent 
bases’) 2.5-3.3 (2.8) mm. long, the blades 2.0-3.0 (2.1) mm. long, 
2.0-2.4 (2.2) mm. wide, broadly deltoid to nearly cordate, the tapering 
apices 44-1, of the total blade length, margins scarious, faintly erose 
(Plate 3 A. figs. 5,6.) Sporangia reniform. Spores trilete, reticulate, 
the lacunae regular in shape, irregular in size, a few being generally 
much smaller than the rest, the reticulum well developed on both 
distal and proximal sides, the spore diameter exclusive of muri 
24.0-33.0 (28.0) x, total diameter including muri 27.0-39.0 (33.0) 
u. (Plate 3 B, figs. 1, 2.) Spore discharge in late July and August to 
September. 

Distribution and Ecology. Northern and central Europe, Greenland, 
northern North America, Japan, and northern Asia. Plants of acid, 
well drained siliceous or peaty soils, growing in woods or heath. 

Type Specimen. LiNNAEUS’ description taken together with the 
synonyms given in Species Plantarum embraces three entities which 


*) The basal “tail” of the complanatum sporophyll is apparently homo- 
logous to the decurrent base of the vegetative leaf, usually remaining 
connected to the strobilar axis by a thin cellular membrane. The broad 
sporophyll blade is homologous to the free blade of the vegetative leaf. 
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are treated today as species: Lycopodium complanatum L., L.tri- 
stachyum Pursn [= L.chamaecyparissus A. Br.], and L. flabelliforme 
(FERN.) BLANCHARD. According to the Code, one of the three spe- 
cimens bearing the name of L.complanatum in Linnaeus’ collection 
should be selected as the lectotype. It is perplexing, however, that 
two of them are what is traditionally interpreted as L.tristachyum 
and the third is a specimen of L. flabelliforme collected by Kam in 
Canada. To select one of these as the lectotype of L.complanatum 
would involve two name changes. This would also eliminate from the 
species that element which most closely corresponds to the text of the 
description, i.e. the northern plant with frequently twinned strobili, 
the plant LINNAEUS was doubtless most familiar with, occurring as it 
does throughout Scandinavia. Lycopodium tristachyum, on the other 
hand, is not common in Scandinavia though it does occur in southern 
Sweden. Both it and L. flabeliiforme, a distinctive North American 
species, commonly produce four or more strobili on a peduncle, rather 
than two. It is well known that Linnaeus often sent specimens to 
other botanists but tended to keep in his own collection anything that 
seemed rare or peculiar. This appears to have happened in the case of 
L.complanatum. Since there is no specimen of this species in the Linnaean 
collection in Stockholm nor in the Retzius collection in Lund, one can 
only surmise that no Linnaean specimen exists which might be desig- 
nated as the type for this boreal taxon. Rather than add confusion to 
the literature with name changes, it seems far preferable to disregard 
as types the three misidentified Linnaean specimens in London and 
to allow the plants which best fit the description to continue to bear 
the name. Although the type may be assumed lost, I am reluctant 
to select a neotype and propose instead that the text of LINNAEUS” 
description alone, without the synonyms, be allowed to represent the 
type of L.complanatum L. 

Specimens Examined. Over 700 specimens from throughout the 
range of the species have been studied. Measurements and illustrations 
given in this paper, however, have been taken from the Scandinavian 
specimens cited below as representative of typical material. Sweden 
Norrbotten Co. Luleä, H. Svenontius, Aug. 31, 1931 (GH); Jukkas- 
jarvi, C. G. Arm, July 14, 1927 (GH), Erik AsPLUND, Aug. 24, 1949 
(DAO); Nederluleä, E. Asprunp, Aug. 7, 1948 (DAO); Tornehamns- 
tugan, A. L. and H. N. MoLvenke 21068 (NY). Vasterbotten Co. 
Nysatra, Fr. Rispera, July 20, 1869 (US). Gavleborg Co. Gästrik- 
land, T. K. Wırson, July 22, 1950 (WIS), Hälsingland, A. F. WESTER- 
LUND, July 24, 1949 (DAO). Kopparberg Co. Falun, E. E. Boman, 
Sept. 1, 1883 (MT), A. Hwasser, Aug. 14, 1886 (MT), A. BorGLAND, 
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Aug. 20, 1885 (F); Garpenberg, B. Lıinpquist, Aug. 26, 1928 (GH); 
St. Skedir, V. Samuersson, Aug. 2, 1917 (US); Alvdalen, G. ScHrö- 
DERHEIM, July 8, 1940 (DAO); Leksands, C. M. Norrman, Sept. 23, 
1954 (DAO). Jamtland Co. Mt. Fagelberget (20 km. from Gäddede), 
. T. K. Wırson, July 27, 1950 (WIS); Tirsta, T. ToRNÉ, Sept. 1924 
(GH). Orebro Co. Närke, Svennevad, G. KJELLMERT, Aug. 5, 1943 
(DAO). Uppland Landsk. Rosersberg, C. Linpman, 1895 (GH). 
Smäland Landsk. Dref[?], G. E. HyLTÉN-CavaLLius, Aug. 1881 
(NY). Stockholm Co. near Stockholm, Stafsnas[?], A. G. NATHORST, 
Sept. 1885 (US). Västergötland Landsk. Ödenäs, T. BoRGVALL, 
July 8, 1934 (NY, UC), Finnerödja, A. Starın and C. Brom, Aug. 1929 
(DAO); Angejön, C. G. LiLLiErRoTH, Aug. 11, 1903 (US); Toarp, 
A.O.Orson, Sept. 21, 1914 (US) Finland. Lapi Co. Muonio, J. Mon- 
TELL, Sept. 19, 1915 (MO), Aug. 30, 1916 (GH). Oulu Co. Kestilä, 
O. LaAKELA 3222 (MIN). Uusimaa Co. Lojo, H. LINDBERG, Aug. 26, 
1893 (NY), Pl. Finl. Exsic. Mus. Bot. Helsingf. no. 14 (UC, NY, MO), 
Pl. Finl. Exsie. Mus. Bot. Helsingf. no. 15 (NY); Lake Kavassinlampi, 
K. J. VALLE, Aug. 14, 1927 (DAO). 

Remarks. As understood by the writer, Lycopodium complanatum 
L. is a boreal to subarctic species and does not include the north 
temperate taxa L.tristachyum Pursx and ZL.flabelliforme (FERN.) 
BLANCHARD as subspecies. The tropical flat-branched members of the 
section Complanata seem to present a rather complex problem. Until 
now they have been referred to the following: Lycopodium wightianum 
WALL. (a distinctive Asian species), L.angustiramosum v.A.v.R. 
(reported from only two localities in New Guinea), L. fawcettii LLoyp 
et UNDERW. (known with certainty only from Jamaica), L.thyoides 
H. B. Wırrn. (described from Venezuela, often treated as a subspecies 
or under the synonym L.complanatum var. tropicum SprinG), L.com- 
planatum L., and the vaguely defined variety validum WEATHERBY. 
Lycopodium thyoides (and its synonym tropicum) and L.complanatum 
var. validum have usually served as a catch-all for any tropical plants 
which showed apparent affinities to L.complanatum but did not quite 
fit the determiner’s concept of a typcial representative of that species. 
The writer recognizes L.thyoides as a species distinct from L.com- 
planatum, encompassing many of the South American flat-branched 
lycopods. The limits and patterns of variation within this taxon remain 
a problem, the nature of which will be deferred for discussion in a later 
paper. The members of the section Complanata in tropical Asia appear 
to present a somewhat more ordered picture. The relationship of the 
Asian plants to L.complanatum and L.thyoides is taken up following 
the description of the first two new species presented below. 
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LYCOPODIUM PLATYRHIZOMA sp. nov. 


Planta herbacea perennis. Rhizoma superficiale repens manifeste com- 
planatum dorsiventrale, folia lateralia aliformia habens. Axes centrales 
erecti aegre sympodiales. Ramuli vegetativi laterales longi valde complanati, 
anno crescendi secundo determinati, constrictionibus temporalibus gradatim 
factis. Folia lateralia patentia, folia inferiora aegre evoluta sine basibus 
foliorum decurrentibus visibilibus. Rami fertiles pedunculi gradatim facti, 
unoquoque 4-12 strobilos pedicellatos habente. Sporophylla quadrangularia, 
sine apicibus longis, marginibus paululum erosis ad integros. Diametros 
sporae cum muris 28.0-36.0 (31.0) 11.5 

Perennial herb with creeping rhizome and upright dichotomous 
shoots, sporophylls in pedunculate strobili. (Plate 6.) Rhizome super- 
ficial, conspicuously flattened and dorsiventral, 2.0-3.4 (2.7) mm. 
broad, 1.5-2.0 (1.8) mm. thick when dry, the upper side nearly flat, 
the lower side more convex, leaves spirally arranged, the free blades 
2.2-4.5 (3.6) mm. long, 0.7-1.2 (0.9) mm. broad, emerging abruptly 
from rhizome, deltoid to broadly awl-shaped, the margins sometimes. 
rolled under when dry, near rhizome apex often hair-tipped, the 
decurrent leaf bases prominent on lateral leaves, giving rhizomes a 
winged appearance, inconspicuous to apparently absent from upper 
and lower leaves. Aerial shoots arising from rhizome at intervals of 
3.5-14.5 (7.8) cm., reaching a maximum total height of 8.0-40.0 
(26.5) cm. from rhizome to tips of strobili, the vegetative portions. 
reaching 8.0-37.0 (19.7) cm. in height. Central upright axes 
slightly sympodial, terete to subterete, becoming more flattened near 
dichotomies®), leaves spiraled, the free blades 1.8-3.5 (2.5) mm. long, 
0.8-1.2 (1.0) mm. broad, similar in shape to rhizome leaves, apices. 
acute, rarely hair-tipped, the decurrent bases not apparent except on 
laterally placed leaves. Lateral vegetative branchlets 1.7-4.2 
(3.1) mm. broad including leaf tips, tapering gradually toward the 
branchlet apices, flattened, the upper side gently convex, dull-surfaced 
(never lustrous), the lower side flat or gently rising toward the center 
without forming a median ridge, the branchlet edges slightly rolled 
under when dry, usually flattening when boiled, lighter in color, 
occasionally faintly glaucous, growth indeterminate the first season, 
the maximum number of dichotomy levels 3-7, the distance between 
forks 7-40 (18) mm., the arms divergizg at an angle of 20°-80° (c. 40°), 
growth determinate the second season, rarely producing further 
dichotomies but adding as much as 4.0 cm. to the length of the 


5) Latin diagnoses prepared by Dr. Hanna CroAspate, Dartmouth 


College, Hanover, N.H. 
6) The number of dichotomies of central upright axes each season was 


undetermined. 


100 Nova Hedwigia III, 1. Wilce 
branchlets, constrictions separating two seasons growth gradual and 
sometimes inconspicuous (Plate 2, figs. 9, 10), represented by a pro- 
gressive narrowing of the branchlets and shortening of the distance 
between successive lateral leaves. Branchlet leaves 4-ranked’) except 
‚near central upright axis where they may be spiraled. Upper leaves 
including bases 3.0-9.0 (5.0) mm. long, the free blades 0.5-2.0 (1.1) 
mm. long, 0.5-1.0 (0.6) mm. broad, narrowing abruptly when dry, 
somewhat more gradually when boiled, apices usually blunt (occasion- 
ally when dry appearing acute because of rolled margins). Lateral 
leaves 2.8-9.5 (5.1) mm. long including bases, the free blades 0.8-2.5 
(1.4) mm. long, apices slenderly tapered to blunt, spreading con- 
spicuously when dry, only slightly after boiling, decurrent leaf bases 
broader in center than at either extremity, making dry branchlets 
superficially appear composed of barrel-shaped segments. Lower 
leaves weakly developed, free blades 1.0-2.5 (1.4) mm. long, 0.4-0.8 
(0.6) mm. broad, deltoid, tapering to acute apices, decurrent leaf bases 
faint to apparently absent. Fertile branches 1-2 of the same age 
appearing early in the season, additional ones sometimes produced 
later the same season, subterete, morphologically indistinguishable 
from central upright axes, gradually passing directly into stout terete 
peduncles the same season, lower portions remaining green until after 
spores are shed, total length including peduncle reaching 8.5-27.0 
(19.5) cm. in length, diameter’) 0.9-1.2 (1.0) mm., leaves on basal 
subterete portion similar to those of central axes, the peduncular 
leaves spiralled, never whorled, the free blades 2.2-4.2 (3.1) mm. long, 
0.8-1.2 (0.9) mm. broad, narrowly lanceolate, apices acute, margins 
thin, rarely scarious, the decurrent leaf bases faint or indistinct. 
Strobili 4-12 (at least) per peduncle®), often in different stages of 
development from one peduncle to the next on the same aerial shoot, 
some very young, others maturing or discharging spores, reaching 
12.5-45.0 (24.5) mm. in length, borne on pedicels 3.0-19.5 (7.6) mm. 
long. Sporophylls including decurrent bases 2.5-3.4 (2.9) mm. long, 
the blades 2.1-2.5 (2.2) mm. long, 1.6-2.1 (2.0) mm. broad, generally 
deltoid (if bases are included, frequently quadrangular), apices not 
elongate, margins rarely scarious, faintly erose to nearly entire. (Plate 


") Branchlets occasionally appear 3-ranked for short distances, lacking 
lower leaves. In these cases sometimes small second upper leaves may be 
found beside the normal ones, indicating a displacement rather than loss 
of the fourth rank; other times no fourth leaf is present at all. 

$) Measurement taken at midpoint on terete portion. 

°) Peduncles on specimens available were often incomplete. Numbers of 
‘6 and above seemed most common. 


Nova Hedwigia III, 1. Wilce 101 
ES 
3A, figs. 1, 2.) Sporangia reniform. Spores trilete, reticulate, the 
distal lacunae regular in size and shape, slightly larger and less 
numerous than those of the distal side of L.complanatum spores, the 
proximal reticulum generally less extensive than on L.complanatum 
spores, the spore diameter exclusive of muri 23.0-33.0 (26.0) u, total 
diameter including muri 28.0-36.0 (31.0) u. (Plate 3B, figs.3,4.) Spore 
discharge possibly beginning in late May to early June. 

Type Specimen. H. H. Bartrerr 8353, June 11, 1927. Hoeta 
Gindjang (northwest of Balige) Toba. Sumatra. (MICH). 

Distribution and Ecology. Mountains of southern Malay Peninsula, 
Sumatra, extending to eastern Java. Altitudes of between 1330 to 
2250 m. above sea level are recorded in the few collection data 
accompanying the specimens studied. At one Malayan locality the 
species was found locally common, growing under Gleichenia spp. ‘‘on 
poor soil;”’ at the second Malayan locality it was found trailing “in 
full sun.” The only other ecological note seen, “in silvis primaevis,”’ 
is from a specimen collected on Mt. Pangerango (ScHIFFNER P 5). 

Specimens Examined. Malaya. Selangor, Fraser’s Hill, B. MoLes- 
WORTH-ALLEN 1404 (US); Perak, Taiping, Larut Hill, F. R. Lone, 
Sept. 1908 (K). Sumatra. Habinsaran, Dolok Soeroengan, H. H. Barr- 
LETT 8029 (US, MICH); Toba, Hoeta Gindjang (northwest of Balige), 
H. H. BARTLETT 8353 (US, MICH-type, GH); no locality, v. GOEBEL, 
“Stellen im Gebirge” (BONN). Java Mt. Pangerango, V. SCHIFFNER 
P5 (GH), O. Kuntze 4652 (NY); Mt. Gedeh, KonIGSBERGER, 1908 
(BONN); Mt. Patuha, van STEENIS 6898 (NY); Tjibodas, F. RAMALEY 
384 (GH); Kediri, W. G. Lawoe, J. H. Corerr 34-62 (NY); Naye[?], 
VROLLMANN (BONN); no locality, ZoLLINGER 3179 (G, BONN), 2847 
(BONN), Ex Coll. BLume (NY). 

The specimens from Bonn are a part of Nesser’s collection, which 
I have found to consist mainly of fragments taken from specimens 
located in other herbaria. Many such fragments, each with a brief 
label in NesseL’s hand, are frequently mounted on a single sheet. 
Enough confusion and inconsistancy between specimens and labels 
has been detected to suggest that caution should be used in accepting 
records given by NesseEv without substantiation from other specimens. 

Remarks. The dorsiventral compression of the superficial rhizome 
and the accompanying development of the bases of the lateral leaves 
suggested the epithet platyrhizoma for this species. Mention of this 
striking feature has not been found in the literature. Specimens of 
this species in the past have been referred to L.complanatum or to 
L.thyoides. BLUME (1828) was apparently the first to assign them to 
the latter species, probably on the strength of the large number of 
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strobili per peduncle and the tropical distribution of that taxon. 
I have studied an isotype (Plate 5) of L.thyoides (Paris. Holotype 
presumably in Berlin), as well as a number of other specimens from 
Venezuela and neighboring countries. Although a precise definition 
of L.thyoides has not yet been arrived at, it is safe to say that the 
plants described above can be referred neither to this species nor to 
Lycopodium complanatum L. 

The principal similarities between Lycopodium platyrhizoma and 
L.thyoides lie in the gradual seasonal constrictions of the branchlets, 
the gradual transition from fertile branch to peduncle, and the 
number of strobili per peduncle. (The average number seems slightly 
higher in the Malaysian plants than in those from South America, but 
both show a range far outside that of L.complanatum). These features 
may well be the result of parallel development, in which case close 
genetic relationship should not be inferred from them. The branchlets 
of L. thyoides (Plate 5 B) lack the flat, segmented appearance of L. platy- 
rhizoma, the rhizome of the former species is terete with moderately 
dense, awl-shaped leaves quite different from the more sparse, broad 
triangular leaves of the flat rhizome of the latter, the shape of the 
sporophylls differs, and a number of smaller differences have been 
found between the two species. 

The differences separating Lycopodium platyrhizoma from L.com- 
planatum are obvious ones. The usual number of strobili per peduncle 
in the former species is well above the 1, 2, or occasionally 3 typically 
found in L.complanatum?®). The distinctive rhizome immediately sets 
this species apart from L.complanatum, and the branchlet morphology 
offers a number of additional characters which distinguish the two 
species. These characters may be compared from the measurements 
given but are perhaps more convincingly compared by eye. In L. platy- 
rhizoma the gradual transition of fertile branch into peduncle is under- 
stood to indicate that the whole fertile system is produced in a single 
season, a character I regard of some importance. It takes L.com- 
planatum and most other species in the group two seasons to accom- 
plish this, producing the fertile branch the first, and the peduncle and 
strobili the second. Since the central upright axes and lateral branch- 
lets of L. platyrhizoma show ample evidence of seasonal changes in 
growth rate, the evident absence of any slowing of growth before the 
production of the peduncle cannot be explained as the result of a 
climate which lacks extreme seasonal variability. Although the 

1%) Some specimens have up to 4, rarely 5 strobili on a peduncle, but th 


genetic purity of many of these plants is open to question on the strength 
of additional morphological characters and frequently abortive spores. 
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tropical mountain climate in which L.platyrhizoma lives has no 
distinctly dry season and the wet seasons seem to alternate with 
wetter ones, nevertheless these seasonal changes are registered in the 
growth rate of these plants. 

Although the Sumatran and Javan specimens of Lycopodium platy- 
rhizoma seen by me have been similar in their essential details and 
general aspect, there is a noticeable difference in the breadth of the 
branchlets and in the distance between successive lateral leaves, with 
a corresponding difference in the lengths of the leaves when the 
decurrent bases are included. The Javan specimens appear like large 
editions of their Sumatran relatives, suggesting that this species might 
be composed of two races, a situation that is well known in the tropical 
mountain flora of Malaysia (van Steenıs, 1934b). The measurements 
given in the description include both elements, and the ranges and 
means of measured characters of the branchlets are somewhat lower 
for the Sumatran specimens than for those from Java when considered 
separately. 


LYCOPODIUM MULTISPICATUM sp. nov. 


Planta herbacea perennis. Rhizoma superficiale repens, teres ad paululum 
dorsiventrale. Axes centrales erecti aegre sympodiales, habitu verticali 
horizontalique alternante. Ramuli vegetativi laterales longi, supra convexi, 
infra concavi ac rugam mediam elevatam habentes, glaucissimi, anno 
crescendi secundo determinati, constrictionibus temporalibus gradualibus. 
Folia lateralia valde incurvata, folia inferiora modice effecta, basibus 
foliorum manifestis. Pedunculi plerumque 2, uno anno tardius quam rami 
fertiles apparentes, 4-21 strobilos pedicellatos ferentes. Sporophylla eis 
L.complanati consimilia. Diametros sporae cum muris 30.0-37.0 (33.0) u. 


Perennial herb with creeping rhizome, upright dichotomous shoots, 
and sporophylls in pedunculate strobili. (Plate 7.) Rhizome super- 
ficial, terete to slightly flattened dorsiventrally, 1.3-3.2 (2.2) mm. 
broad, 1.3-2.3 (1.7) mm. thick when dry, leaves spiraled, the free 
blades 2.5-5.2 (3.9) mm. long, 0.8-1.4 (1.0) mm. broad, sometimes 
emerging abruptly from rhizome, narrowly deltoid to awl-shaped, 
tapering to slender pointed, often hair-tipped apices, the decurrent 
leaf bases inconspicuous to rarely conspicuous on upper side of 
rhizome, apparently absent from leaves on lower side, inconspicuous 
to conspicuous on laterally placed leaves, sometimes forming a low 
ridge. Aerial shoots arising from rhizome at intervals of 2.0-11.0 
(5.2) em., reaching a maximum total height of 16.5-50.0 (30.5) cm. 
from rhizome to tips of strobili, the vegetative portions reaching 
7.5-40.0 (18.3) em. in height. Central upright axes weakly sym- 
podial, moderately to well differentiated from lateral branches, be- 
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coming more flat near dichotomies, arms of forks sometimes producing 
1-2 fertile branches as well as vegetative ones, the last dichotomy of 
the season often producing one fertile arm, which continues to develop, 
and an arrested vegetative arm, which continues the growth of the 
central upright axis the following season, or (becoming rhizomatous 
in behavior) grows horizontally a short distance before the apex again 
turns upward to become an aerial shoot, producing roots when in 
contact with the ground, and while horizontal, one arm of each 
dichotomy becoming a complete and fertile system of upright shoots. 
Leaves on central upright axes spiraled, similar to rhizome leaves in 
shape, the free blades 2.1-4.5 (3.1) mm. long, 0.5-1.3 (1.0) mm. broad 
(narrowest near rhizome), the apices slenderly tapered, in terete 
regions (where leaves are crowded) usually stiff-looking and hair- 
tipped, the decurrent bases poorly developed except on laterally 
placed leaves of subterete regions. Lateral vegetative branch- 
lets (Plate 2, figs. 1-4) 1.8-4.0 (2.8) mm. broad including tips of 
lateral leaves, the upper side dull-surfaced, often strongly convex, the 
lower side lighter in color, very glaucous, the center raised as a median 
ridge, marginal area very concave, remaining moderately concave 
after boiling, indeterminate the first season, 3-8 levels of dichotomy 
(commonly 4-5), the distance between forks 5-38 (14) mm., the arms 
diverging at an angle of 20°-60° (c. 35°), the second season’s growth 
indeterminate, rarely producing dichotomies, commonly adding 
c. 40 mm. (but up to 60 mm.) to the length of the branchlets, which 
may become quite long, the older ones tending to droop gracefully, 
seasonal constrictions gradual and often inconspicuous. Branchlet 
leaves 4-ranked, spiraled near central upright axis. Upper leaves 
2.8-5.2 (3.8) mm. long including bases, the free blades 0.8-2.0 (1.4) 
mm. long, 0.5-1.0 (0.8) mm. broad, gently tapering to slender pointed 
apices, the margins rolling under slightly. Lateral leaves 3.2-6.2 
(4.6) mm. long including bases, free blades 1.5-2.6 (2.0) mm. long, 
gently tapering to slender, sometimes hair-tipped apices 11), when dry 
either spreading with strongly incurved tips or the whole free blade 
strongly incurving beneath the branchlet, appearing less spreading but 
remaining incurved after boiling, leaf bases usually rolled under, 
narrowing considerably at lower extremity, broadening rapidly 
toward free blades, causing the dry branchlets to appear composed of 
inverted sagittate ‘‘segments”. Lower leaves moderately developed, 
free blades 1.2-2.5 (1.8) mm. long, 0.5-1.0 (0.8) mm. broad, narrowly 

7) In this and other species having hair-tipped leaves, these tips are most 


easily seen in regions of recent growth, becoming scarious and often lost in 
older parts. 
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deltoid to awl-shaped, tapering to slender pointed apices, decurrent 
leaf bases present, forming a rounded median ridge, most prominent 
just below free blade. Fertile branches 1-3, usually 2, during a 
single season, 3.0-6.0 cm. long, usually with 1-2 lateral vegetative 
branches, the upper end becoming terete and covered with long, 
crowded leaves similar to but longer than leaves of seasonal terminal 
growth regions of central upright axes. Peduncles appearing singly 
from apices of fertile branches the following season, the basal portions 
frequently remaining green for an undetermined time after spores are 
shed, 6.0-32.0 (16.8) cm. long, stout, 0.8-1.1 (1.0) mm. in diameter, 
leaves spiraled, the free blades 3.2-6.2 (4.8) mm. long, 0.7-1.2 (0.9) mm. 
wide, broadly awl-shaped with long tapering scarious apices, decurrent 
bases faint to apparently absent. Strobili 4-21 (9) per peduncle, all 
of a uniform age from one peduncle to the next during a season, 
reaching 11.5-45.0 (23.5) mm. in length, borne on pedicels 0.7-14.5 
(6.5) mm. long. Sporophylls including decurrent bases 2.5-3.8 
(3.2) mm. long, the free blades 2.0-2.8 (2.5) mm. long, 1.8-2.8 (2.2) 
mm. broad, similar in shape to those of L.complanatum, the apices 
being c. 43 the total length of the blade, margins often scarious, 
slightly erose. (Plate 3A, figs. 3, 4.) Sporangia reniform. Spores 
trilete, reticulate, the distal lacunae regular in shape, about twice as 
large as those of L.complanatum spores, the proximal surface not 
heavily reticulated, with somewhat more delicate muri than on the 
distal surface, the spore diameter exclusive of muri 23.0-31.0 (27.0) 
u, the total diameter including muri 30.0-37.0 (33.0) u, the muri 
generally seeming a little taller than those of L.complanatum spores. 
(Plate 3B, figs. 5, 6.) Spore discharge possibly beginning late April to 
June, being generally complete by late September. 

Type Specimen. R. S. Wırrıams 1603, Oct. 12, 1904, Mt. Santo 
Tomas, Luzon (NY). 

Distribution and Ecology. Found in Luzon, Formosa, and North 
Vietnam (Tonkin). This species, like the preceding one, is a plant of 
tropical mountains, the altitudes recorded with the specimens ranging 
from 1,165 m. to 2,415 m. above sea level. Very little is recorded 
regarding the habitat, one specimen giving only “on a sunny bank”, 
another “‘sur les schistes,” and a third “sur les rochers bol.” Van 
STEENIS (1934a) gives the range of altitude for “L.complanatum” in 
Malaysia as between 1,400 and 3,250 m. above sea level. This range 
includes the upper region of the “Submontane Zone,” the entire 
‘Montane Zone,” and about half of the ‘‘Subalpine Zone.” The natural 
vegetation of these zones as described by van STEENIS (19326) "15, 
in the Submontane Zone, ‘‘a closed high-stemmed forest poor in 
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moss,” becoming in the Montane Zone, above 2,000 m. altitude, a 
“closed high-stemmed forest... with decreasing stem-diameter and 
increasing quantity of moss,” which passes into the “dense low forest 
with single higher trees, often mossy, or conifers” of the Subalpine 
Zone. None of the specimens of L.platyrhizoma or L.multispicatum 
available for this study had a recorded altitude higher than ca. 2,400m. 
Those with altitudes given were all collected within the Montane and 
Submontane zones, the lowest altitude (c. 1,150 m.) extending the 
lower limit of these lycopods below that given by van STEENIS to 
include practically the whole Submontane Zone. Both species fall into 
the category of tropical montane plants belonging to basically tempe- 
rate genera for which the 1,000 m. natural vegetational contour marks 
the lower limit of their distribution. 

Specimens Examined. Philippines. Luzon Mountain Province. 
Bontoc Subprovince, M. VANOvERBERG 3548 (F). Benguet Sub- 
province, Baguio, A. D. E. ELmer 6522 (NY, US, G), D. L. Toppine 
161 (US, GH), R. S. Wırrıams 1604 (US-2 specimens, NY, UC); 
Mt. Santo Tomas, E. B. CopeLanp Pter. Phil. Ex. no. 128 (MO, US, 
NY, UC, G), FRE. CAMILLE 6 (NY), Grass, July 9, 1939 (MT-2 spe- 
cimens), E. A. Mearns 56 (US), H. N. Wuitrorp 11095 (NY), 
R. S. Wırrıams 1603 (NY-type, US, UC); “Haight’s in the Oaks,” 
E. A. Mearns Bureau of Sci. no. 4465 (US); no locality, J. K. Santos 
31902 (NY), E. D. Merritt 963 (US, G); North Luzon. Monte 
Tonglon, A. Loner 969 (US). Laguna Province. Mt. Maquiling, 
R.M. Horman 28 (GH); Mt. Banahao, F. Canrcosa 31093 (April 1929) 
(NY, GH, BONN), H. M. Curran and M. L. Merrirr Forestry Bur. 
no. 7982 (US); no locality, MıcHoLıtz, 1883 (GH). Formosa. Mt. Tai- 
heizan, S. Suzuki, Aug. 11, 1928 (MO); Arisan, R. KAnEHIRA 2938 
(US, N.Y) North Vietnam. Nam-kep. Massif du Pia-Ouac, A. PETELOT 
667 (NY, BONN, P); Chapu, Lo Qui Ho, A. Prreror, July 1927 
(UC, P); Between Cao-Bang and Nguyen-Binh, CoLant 2995 (P-2 
specimens). 

Remarks. Like the preceding species, these plants have been 
referred to both L.complanatum and L.thyoides. The long angular 
spreading blades of the lateral leaves, the length of the leaf blades on 
the peduncle and main axis, the abrupt transition of fertile branch to 
peduncle, the extremely glaucous branchlets, the greater range and 
higher average number of strobili per peduncle, the often slightly 
flattened rhizome, and other less conspicuous characters distinguish 
this species from L.thyoides, and with the exception of the abrupt 
transition to peduncle, they also serve to separate it from L.com- 
planatum. Certain features, such as the number of strobili per peduncle, 
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the weakly sympodial central axes, and the dorsiventral tendency of 
the rhizome, correspond to, or overlap similar characters in L. platy- 
rhizoma. Whether the relationship between these two species is as 
close as it appears or whether their similarities are the result of a 
parallel response to the tropical mountain climate is undetermined, 
but I suspect that both of these possibilities are partially true. The 
distribution of L. platyrhizoma follows the pattern described by van 
STEENIS (1934a) as the “Sumatra Migratory Track,” while the dis- 
tribution of L.multispicatum appears to fit the pattern that he terms 
the “Formosa-Luzon Track.” There are obvious affinities between 
L.multispicatum and the complanate lycopods of Yunnan and Tibet, 
plants which I prefer to leave unassigned to any specific taxon at this 
time. It seems plausible that these plants may represent a population 
of club mosses which has given rise to both the above species, the 
plants of Luzon having remained morphologically and geographically 
less separated from the parent type. Certain features of the branches 
of L. platyrhizoma suggest the possibility of some kinship with the 
flat-branched species of New Guinea, raising other questions. The 
New Guinea plants themselves also present problems. Do these re- 
present another related line which has migrated from the south along 
the “New Guinea Track’ described by van STEENIS, coming up from 
New Zealand (which now has no reported members of the section) or 
only from New Caledonia, or did they reach New Guinea from the 
north via one of the other migratory tracks? Where do the complanate 
club mosses of New Caledonia, the Celebes, the Marquesas Islands and 
Tahiti (from which places I have seen but a few specimens, many 
infertile) and those from the Moluccas (recorded in the literature but 
which I have not seen) fit into this picture? These and other questions 
must await answers until more is known of the distribution and 
variation of these plants in the Pacific Islands. 

Two specimens from North Borneo [J. and M. S. Clemens 51510 
(UC, G)] are of interest, collected on Mt. Kinabalu at an altitude of 
c. 2,850 m., higher than the altitude recorded with any specimens seen 
from the Philippines, Sumatra, or Java. Although the specimens are 
incomplete and fragmentary, they suggest a greatly enlarged and 
modified form of L.multispicatum. 


108 Nova Hedwigia III, 1. Wilce 


LYCOPODIUM ZANCLOPHYLLUM sp. n. 


Syn. L.complanatum L. forma pseudoverticillatum HıLDEBR. 
ex NESSEL. 


Bärlappgewächse, p. 330. 1939. Nomen nudum. 


Planta herbacea perennis. Rhizoma repens superficiale aut non alte 
infossum, tenue teresque. Axis centralis erectus plerumque valde mono- 
podialis, ramuli vegetativi laterales complanati anno primo saepissime 
determinati, constrictionibus raris, abruptis ad satis gradualibus. Folia 
lateralia paululum incurvata, eis L.sabinaefolii Wırıv. consimilia, folia 
inferiora modice effecta, basibus foliorum perspicuis. Pedunculi ex apicibus 
axium centralium erectorum ut videtur enascentes, omnibus 4-12 strobilos 
pedicellatos ferentibus. Sporophylla eis L.complanati L. plerumque con- 
similia, apicibus, autem, longis attenuatisque, usque ad 1, longitudinis 
totius laminae, marginibus valde erosis. Diametros sporae cum muris 
39.0-50.0 (44.0) u. 

Perennial herb with creeping rhizome, upright dichotomous shoots, 
and sporophylis in pedunculate strobili (Plate 8). Rhizome super- 
ficial or shallowly buried in surface litter, terete, slender, diameter 
when dry 1.0-1.5 (1.4) mm. Rhizome leaves spiraled, free blades 
1.2-4.2 (2.8) mm. long, 0.6-1.2 (0.9) mm. broad, spatulate to narrowly 
deltoid with blunted apices on buried rhizomes, on rhizomes exposed 
to light becoming longer, more awl-shaped, looking slightly inflated 
(due to curling under of margins) and becoming somewhat more 
closely spaced. Aerial shoots arising from rhizome at intervals of 
1.5-6.5 (4.0) em., differentiating into central upright axes with lateral 
branches, reaching a maximum total height of 22.0-38.0 (32.5) cm. 
from rhizome to tops of strobili, the vegetative portions reaching 
8.0-27.0 (19.5) em. in height. Central upright axes usually strongly 
monopodial, well differentiated from lateral branches, terete to 
slightly subterete, very slender near rhizome, becoming progressively 
stouter until diameter is nearly doubled from original, dichotomy 
levels 2-3 per season, leaves spiraled, free blades 1.8-3.8 (2.7) mm. 
long, 0.5-0.9 (0.7) mm. broad, awl-shaped, usually with delicate, 
slenderly pointed apices, the decurrent leaf bases conspicuous to 
inconspicuous. Lateral vegetative branches (Plate 1, figs. 5, 6) 
2.0-3.9 (2.7) mm. broad including leaves, flattened, the upper side 
gently convex with a faintly to moderately lustrous surface, the lower 
side somewhat lighter in color, sometimes slightly glaucous, raised in 
center, concave near edges when dry, becoming flat or only slightly 
concave with boiling, mostly determinate, occasionally a few branch- 
lets growing a second season, dichotomy levels 3-6, the distance 
between the last two furcations 7-28 (15 mm.), the arms diverging at 
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an angle of 10°-60° (c. 30°), the branchlets held straight, rarely 
drooping, giving the plant a funnelform habit when pressed, seasonal 
constrietions rare, somewhat gradual to abrupt. Branchlet leaves 
spiraled near central axes, becoming 4-ranked, sometimes reverting 
to an obviously spiraled condition toward the ends of individual 
branchlets. Upper leaves 3.8-6.8 (5.2) mm. long, 0.5-1.0 (0.7) mm. 
broad, awl-shaped, the free blades 1.2-2.8 (1.9) mm. long, arching well 
above the bases of the immediately anterior leaves. Lateral leaves 
4.2-7.2 (5.4) mm. long including bases, the free blades 1.5-2.8 (2.0) 
mm. long (c. ?/; of the total leaf length), gently tapered, slightly 
incurved, suggesting the blade of a scythe, the leaf bases nearly 
parallel to branch axis, narrowing slightly toward lower extremity and 
broadest just below emergence of free blades. Lower leaves moderately 
developed, the free blades 1.5-2.8 (1.8) mm. long, 0.4-1.0 (0.6) mm. 
broad, awl-shaped, arching and generally conspicuous, tapering to 
slender pointed apices, the bases raised, forming a rounded median 
ridge. Fertile branches usually 1, continuous with or identical to 
the central upright axes, usually developing during the first or second, 
rarely the third season of growth of aerial shoots, terete, morphologi- 
cally indistinguishable from vegetative central axes, rarely bifurcate, 
then producing twin fertile branches. Peduncles appearing the 
following season, terminating the vegetative growth of the aerial shoot 
(except when an arm of an early dichotomy of the central axis failed 
to develop into vegetative branches and remained dormant, in which 
case it may later either form a new central upright axis or return to 
rhizomatous behavior), becoming 4.0-17.5 (12.8) cm. long, stout, 
0.7-1.2 (0.9) mm. in diameter, the leaves spiraled to nearly whorled, 
free blades 2.2-4.1 (3.0) mm. long, 0.6-0.9 (0.8) mm. broad, awl- 
shaped, thin, slightly scarious toward the tapering apices, the leaf 
bases inconspicuous. Strobili 4-12 (7) per peduncle, reaching 11-62 
(24) mm. in length, sometimes producing a sterile tip, borne on 
pedicels 1.5-15.0 (6.0) mm. long. Sporophylls including decurrent 
bases 2.5-3.8 (3.3) mm. long, the free blades 1.8-3.0 (2.4) mm. long, 
1.8-2.8 (2.2) mm. wide, broadly deltoid to nearly cordate, with long 
tapering apices 44-4 of the total length of the blade, margins thin, 
slightly scarious, strongly erose (Plate 3A, figs. 9, 10). Spores trilete, 
reticulate, distal surface with lacunae slightly larger than those of 
L.complanatum spores, muri well developed, the proximal surface with 
thinner muri and more delicate reticulum, the spore diameter ex- 
clusive of muri 34.0-41.5 (36.0) u, total diameter including muri 
39.0-50.0 (44.0) u. (Plate 3B, figs. 9, 10). Spore discharge beginning 
in late January to February, complete by May. 
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Type Specimen. J.M. HıLpesranpr 3781, Nov. 1880, Ost-Imerina: 
Andrangoloaka. Auf dürren Hügeln zwischen Gesträuch. (P-1ere 
feuille). 

This collection is cited by NesseL (1939) as the basis for his German 
description of L.complanatum L. forma pseudoverticillatum, which he 
attributes to HirpEBRANDT, who never published on the plants. 
Nesser’s description is invalid since it lacks a Latin diagnosis. It is 
interesting that HiLpEBRANDT annotated his specimens as Lycopodium 
subverticillatum, assigning them species rank. NEssEL reduced them 
to a form under the name pseudoverticillatum but confusingly anno- 
tated HıLDEBRANDT’S specimens as var. subverticiullatum. 

Distribution and Ecology. This species is a plant of the mountains 
of Madagascar and, to a lesser extent, South Africa, growing at alti- 
tudes ranging from 700-2,000 meters above sea level. It has been 
collected in scrub and “in the shady lichen forests of rocky summits,” 
where the plants grew on siliceous soil or humid rocks, gneiss and 
quartzite being most commonly mentioned, but also on gray Liassic 
limestone. The locality is sometimes described as dry, other times as 
“humid.” One specimen [R. Benotst, Nov. 19, 1950 (P)] was collected 

.in a marsh or bog bordering a pond. One herbarium sheet carries the 
note ‘‘not common.” 

Specimens Examined. Madagascar. Andrangoloaka, J. M. HILpE- 
BRANDT 3781 (P-4 specimens, 1¢re feuille-type, BONN-2 specimens, 
US), G. W. PARKER, Aug. 1881 (K); Ambatoloana, H. Humserr 1210 
(P-2 specimens, F), R. BEnoıst 286 (P); Betsitra, [coll. illegible] (P, Prêt 
no. 27); Angavokely, H. P. de la Barnıe 16070 (P), R. Capuron, Serv. 
Forestier no. 91 (P), Herb. Jard. Bot. Tananarive 2476 (P-2 speci- 
mens); Ambrositra, H. P. pe LA Baruie 8327 (P) Anosivola, H. P. pr 
LA BATHIE 8329 (P); Massif de Marojejy, H. HumpBerr 22578 (P), 
23685 (P); Massif du Tsaratanana, H. Humperr 18221 (P), H. P. ve 
LA BATHIE 15609 (P-2 specimens); Massif du Kalambatitra, Mount 
Beanjavidy, H. Humperr 12070 (P-2 specimens); Andrambovato, 
H. Humperrt and R. Capuron 28506 (P); Massif de Manongarivo, 
H.P.DE LA Batuie 8307 (P-2 specimens); Ambatondrazaka, G. Cours 
107 (P); Amboudrombe[?], Herb. Jard. Bot. Tananarive 4655 (P), 
4609 (P); Massif de l’Andohahela, H. Humperr 13550 (P); Ontana- 
malaza, Herb. Jard. Bot. Tananarive 3544 (P); no locality, R. Baron 
2172 (P), Likora 1892 (P), [coll. illegible] (P, Prêt no. 31); no data 
(F, no. 818595). Union of South Africa. Caledon Div., River Sonderend, 
Mts., Schilpad Kop, E. Esreruurpen 6750 (K), 5058 (K); Veljonis 
Pass, N. S. Pirram 4785 (K, BONN); Tsitzikamma Mts., Formosa 
Peak, R. H. Compron 4196 (K, BONN). 
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Remarks. The epithet zanclophyllum [Gr. zanclon = scythe or sickle] 
was suggested by the shape and curvature of the free blade of the 
lateral leaves of the vegetative branchlets, which are quite different 
from the leaves of Lycopodium complanatum, resembling more those 
of L. sabinaefolium Witty. and L.wightianum Watt. The determinate 
growth of the entire upright system sets this species apart from 
L.complanatum in which both the central upright axis and the lateral 
branchlets are indeterminate for a number of seasons. The only other 
species described with determinate branchlets is L. flabelliforme 
(FERN.) BLANCHARD, which shares also the funnelform habit with 
the Madagascar plants but which rarely produces peduncles from the 
apex of the upright central axis. The only species in which that 
character has been described previously is L.tristachyum Pursu which 
frequently terminates the growth of the central upright axis by 
fructification. It seems likely that L.zanclophyllum may be closely 
related to L.tristachyum. 

A number of characters besides those discussed above distinguish 
the Madagascar plants from Lycopodium complanatum, in particular 
the large number of strobili on the stout peduncle, the development 
of the lower leaves of the branchlets (a characteristic also of L.tri- 
stachyum but not of L. flabelliforme), the very erose margins of the 
frequently long-tipped sporophylls, and the larger spores. In view of 
the extreme similarity of spore diameter and morphology displayed 
by the North American representatives of the complanatum group, 
reported by Wırson (1934), the much larger spores of L. zanclophyllum 
should be regarded as a significant character. The consistent morpho- 
logical differences between the Madagascar plants and other species 
in this group seem too numerous to be anything but the expression of 
accumulated genetic differences. In my opinion it is impossible to 
regard this distinctive taxon as anything less than a good species. 


LYCOPODIUM MADEIRENSE sp. n. 


Planta herbacea perennis. Rhizoma repens superficiale teres. Axis cen- 
tralis erectus valde monopodialis, ramulis vegetativis lateralibus complana- 
tis, latere superiore necnon inferiore, nisi prope marginem, convexo, inter- 
nodi breviores quam ei L.complanati, anno crescendi secundo determinati, 
constrictionibus temporalibus abruptis. Folia lateralia plerumque patentia, 
folia inferiora bene effecta, basibus decurrentibus perspicuis. Rami fertiles 
plerumque 2, raro furcati, anno sequente pedunculos efficientes. Strobili 
2-5, pedicellati. Sporophylla eis L. complanati plerumque consimilia, apicibus 
autem, longis attenuatisque, usque ad % longitudinis totius laminae, 
marginibus erosis. Diametros sporae cum muris 32.0-40.0 (36.0) u. 


Perennial herb with creeping rhizome, upright dichotomous shots, 
sporophylls in pedunculate strobili (Plate 9). Rhizome superficial, 
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terete, diameter 1.6-2.0 (1.9) mm. when dry. Rhizome leaves spiraled, 
the free blades 3.0-5.0 (3.7) mm. long, 0.7-1.1 (0.8) mm. broad, 
narrowly lanceolate to awl-shaped with acute to somewhat rounded 
apices, the decurrent leaf bases inconspicuous to apparently absent. 
Aerial shoots arising from rhizome at intervals of 2.0-5.0 (3.5) cm., 
differentiating into central upright axes with numerous lateral bran- 
ches, reaching a maximum total height of 16.5-38.5 (24.0) cm. from 
rhizome to tips of strobili, the vegetative portions reaching 12.0-32.0 
(19.5) em. in height. Central upright axes strongly monopodial, 
terete, somewhat flattened in regions of dichotomy but well differen- 
tiated from lateral branches, the dichotomies generally 2-3 per season, 
leaves spiraled, the free blades 2.2-4.0 (3.0) mm. long, 0.4-1.0 (0.7) 
mm. broad, awl-shaped with acute apices, the decurrent bases usually 
conspicuous, in terete regions equal to free blades in length, in 
flattened areas (where leaves more sparse) becoming up to 2.3 times 
the length of the free blades. Lateral vegetative branchlets 
(Plate 1, figs. 3, 4) 2.0-4.0 (3.0) mm. broad including leaves, flattened, 
the upper side gently convex, faintly lustrous, the lower side raised 
in center, concave near margin when dry, less so when swelled by 
boiling, dull-surfaced, slightly lighter in color than upper side, 
indeterminate the first season, the levels of dichotomy 3-5, the 
distance between the last two forkings 5.0-25.0 (17.0) mm., the arms 
widely spreading, diverging at an angle of 20°-90° (c. 55°), angles of 
less than 35° being rare, the second season’s growth usually deter- 
minate, adding 10-25 mm. to the length of branchlets, sometimes 
producing an additional dichotomy, seasonal constrictions abrupt and 
conspicuous. Branchlet leaves 4-ranked except near central upright 
axes, where they often remain spiraled. Upper leaves including bases 
3.0-4.8 (4.0) mm. long, appearing broadly fusiform from above, the 
free blades 1.0-1.5 (1.2) mm. long, 0.8-1.1 (1.0) mm. broad, tapering 
to acuminate or slenderly acute apices. Lateral leaves 3.0-5.7 (4.5) 
mm. long including bases, the free blades 1.2-2.2 (1.6) mm. long 
(?/, of total leaf length), usually spreading with straight or incurved 
tapering apices, the compressed edges of the bases narrowest at lower 
extremity and diverging outward toward the leaf tips. Lower leaves 
well developed, the free blades 1.2-2.2 (1.6) mm. long, 0.5-0.9 (0.7) 
mm. wide, narrowly deltoid to broadly awl-shaped, tapering to long 
acuminate to slightly rounded apices, the bases conspicuous, raised 
into a promanent rounded median ridge. Fertile branches 1-2, 
formed on 3-4 year-old central upright axes, terete to subterete, 
resembling central upright axes in form, 4.0-6.0 cm. long, rarely 
branched, occasionally bifurcating near main axis, both arms then 
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becoming fertile. Peduncles appearing singly or doubly from apices 
of fertile branches the following season, reaching 2.2-7.0 (4.7) cm. in 
length, often slender, 0.6-1.0 (0.8) mm. in diameter, leaves spiralled 
to nearly whorled, the free blades 2.5-4.5 (3.5) mm. long, 0.5-0.8 
(0.6) mm. broad, linear to very narrowly awl-shaped, gently tapering 
to attenuate, slightly scarious apices, the leaf bases usually very long, 
inconspicuous. Strobili 3-4, rarely 5 when peduncles occur singly, 
or 2 each when two peduncles arise from a single fertile branch, 
reaching 15.0-29.0 (22.5) mm. in length, borne sessile or on pedicels 
1.0-12.0 (5.5) mm. long. Sporophylls including decurrent bases 
3.0-4.8 (3.8) mm. long, the free blades 2.6--3.2 (3.0) mm. long, 2.0-2.6 
(2.3) mm. wide, broadly deltoid to nearly cordate, the apices long, 
tapering, nearly 1, of the total length of blade, margins thin, slightly 
scarious, erose. (Plate 3A, figs. 7, 8). Sporangia reniform. Spores 
trilete, reticulate, distal surface with regularly shaped lacunae slightly 
larger than those of L.complanatum spores, muri well developed, the 
proximal surface with thinner, lower muri, the edges of the reticulum 
becoming obscure, the spore diameter exclusive of muri 30.0-35.0 
(31.0) u., the total diameter including muri 32.0-40.0 (36.0) u. 
(Plate 3B, figs. 7, 8.) Spore discharge probably beginning in middle 
to late August. 

Type Specimen. R. T. Lowe, June 22, 1846, St. Vincente, Madeira. 
US no. 1431204.) 

Distribution and Ecology. Plants of mountains and uplands of 
Madeira and the Azores. Little ecological information is recorded with 
the specimens studied, one collection giving “in umbrosis humidis,” 
[G. Maxpow, 1865-1866] the only other note being “in herbidis” 
[Barao do Castello de Paiva. (K).] Altitudes are given ranging from 
c. 1,150-1,330 m. above sea level, although most specimens seen lack 
this information. 

Specimens Examined. Madeira Island. St. Vincente, R. T. Lowe, 
June 22, 1846 (US-2 specimens, no. 1431204-type, GH, G, BONN), 
no. coll., comm. A. M. Gare, May 25, 1922 (K); near S.Boque, 
G. Manpon, Pl.Maderensis, 1865-1866 (P-4 specimens, K); no 
locality, N. Mason, 1856 (TRT), no date (YU); no locality, presented 
by A. Fényes, 1895 (NY). Azores. Pico. E. F. WarBurG and 
T. G. Turin, 1927 [19292] (K), N. side of O Pico, E. F. WarBurG and 
T. G. Turin 265 (K), Mt. Pico, Guppy, Received June 22nd, 1913 (K); 
Isl. St. Miguel. Barao do Castello de Paiva, no collector (K-in 
Hooker’s herbarium prior to 1867), Tuomas C. Hunt, Esq., 1845 (K); 
Flores Isl. Lagens, WM. TRELEASE 1245, Aug. 2, 1894 (US, MO, K). 

Remarks. It was the coarse aspect of these plants, when compared 
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with typical Lycopodium complanatum which first suggested that they 
might represent a distinet species. The thickness of the ultimate 
branchlets and the prominent median ridge on their lower sides, the 
well developed free blades of the lower leaves, and the conspicuous 
Jeaves of the central upright axes all contribute to this coarse appear- 
ance. All of the leaves of the branchlets have a swollen look noticeable 
in dried specimens but even more evident in boiled (and presumably 
then in fresh) material. This feature is not seen in typical L.complana- 
tum. Lycopodium madeirense also displays a general shortening of the 
distance between successive leaves of the same rank in comparison 
with L.complanatum. The peduncle leaves are longer in L.madierense, 
as are the blades of the sporophylls, while not significantly broader 
than those of L.complanatum. The long tapering apex, the most 
conspicuous characteristic of the sporophylls of L.madeirense, may be 
as much as half of the total length of the free blade, while in L.com- 
planatum the apex of the sporophyll rarely exceeds 14 of the total 
blade length. The slightly wider angle at which the arms of dichotomies 
diverge lends a subtle but noticeable distinction to the vegetative 
habit of the erect portions of L.madeirense. The larger spores of this 
species and the minor differences in the reticulum may be significant. 
Before making a definite statement to that effect, however, a larger 
sample of mature fertile specimens than that available for this study 
should be examined. 


SUMMARY 


1. Lycopodium complanatum L. traditionally has been treated as a 
polymorphic species with numerous infraspecific taxa and a nearly 
cosmopolitan distribution. The inconspicuous and subtly quantitative 
nature of the characters which distinguish this species and its relatives 
makes the section Complanata Vicr. a taxonomically difficult group. 
An attempt is made here to define typical L.complanatum and to 
separate from it four new taxa that merit recognition as distinct 
species. 

2. Lycopodium complanatum is redescribed from typical Scandi- 
navian specimens. This species, as originally described, is not re- 
presented in the Linnaean Herbarium. Plants so labeled in that 
collection do not conform to the text of Linnarus’ description, and 
it is proposed that the original description without the synonyms be 
considered the type. 


3. The following four new species are described and compared with 
L.complanatum L. 
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a. Lycopodium platyrhizoma sp.nov. from Malaya, Sumatra, and 
Java, its most distinctive characters being the compressed rhizome 
with its wing-like lateral leaves, gradual seasonal constrictions of the 
strongly flattened branchlets, very weakly developed lower leaves, 
gradual transition of fertile branch into peduncle, and numerous 
(4-12) strobili with straight-sided, rather quadrangular sporophylls. 


b. Lycopodium multispicatum sp.nov. from Luzon, Formosa, and 
Vietnam, its most distinguishing characters being the long, very 
glaucous branchlets with strongly incurving lateral leaves, moderately 
well developed lower leaves with evident decurrent leaf bases, gradual 
seasonal constrictions, sharply defined transition between fertile 
branch and peduncle, numerous (4-21) strobili per peduncle, and 
sporophylls resembling those of L.complanatum. 


c. Lycopodium zanclophyllum sp.nov. from Madagascar and South 
Africa, its most distinguishing characters being the determinate lateral 
branchlets with incurving lateral leaves resembling those of L.sabinae- 
folium, peduncles appearing from the apex of the central upright axes 
rather than from branches, bearing 4-12 strobili, sporophylls like 
those of L.complanatum but with longer tapering apices and strongly 
erose margins, spore diameter at least 10 u larger than that of 
L.complanatum spores. 


d. Lycopodium madeirense sp.nov. from Madeira and the Azores, its 
most distinctive characters being the well developed lower leaves with 
conspicuous bases, the convex surface of the lower side of branchlets, 
blades of lateral leaves spreading, distance between successive leaves 
of the same rank shorter than characteristic for L.complanatum, 
branchlets determinate in second season of growth, peduncles similar 
to those of L.complanatum, strobili 2-5, sporophylls with long tapering 
apices and erose margins, spore diameter 4-5 u. larger than that of 
L.complanatum spores. 
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EXPLANATION OF THE PLATES (1)-(9) 


PAT ANTRE SL 


Terminal lateral branchlets. For each species, the first illustration is the 
upper side of the branchlet and the second illustration, to the left, is the 
lower side of the same branchlet. Figs. 1-2, L.complanatum L. showing 
abrupt seasonal constriction. [T. Torné, Jamtland, Tirsta, Sept. 1924 
(GH)]; 3-4, L.madeirense [G. Manvon, 1865-1866 (P)]; 5-6, L.zanclo- 
phyllum [R. Baron 2172 (P)]. 


IPIAMREEZ 


Lateral branchlets. Figs. 1-2, L.multispicatum, terminal portion [R. S. 
Wırrıams 1604 (US)]; 3-4, same branchlet, older region taken from pre- 
vious season’s growth; 5-6, L. platyrhizoma, terminal portion [H. H. Barr- 
LETT 8353 (US)]; 7-8, same branchlet, older region of the same season’s 
growth; 9-10, same branchlet showing the gradual seasonal constriction. 


PLATE 3 


A. Outlines of sporophylls taken from the lower mid-region of the 
strobilus. Figs. 1-2, L. platyrhizoma [H. H. BARTLETT 8029 (MICH)]; 3-4, 
L.multispicatum [R. S. Wırrıams 1604 (US)]; 5-6, L.complanatum L. 
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[E. E. Bowman, Sept. 1, 1883 (MT)]; 7-8, L.madierense [G. Manpon, 
1865-1866 (P)]; 9-10, L.zanclophyllum [R. Benoist 286 (P)]. B. Distal 
and proximal surfaces of spores, drawn from acetolysed material. Figs. 1-2, 
L.complanatum L. [H. W. Sıöcren, Ängermant. Mullra (MIN)]; 3-4, 
L.platyrhizoma [H. H. Barrierr 8029 (MICH)]; 5-6, L.multispicatum 
[R. M. Hozman 28 (GH)]; 7-8, L.madierense [R. T. Lowe, June 22, 1846, 
St. Vincente (GH)]; 9-10, L.zanclophyllum [H1LDEBRANDT 3781 (US)]. 


PLATE 4 


L.complanatum L. [H. Svenonius, Aug. 31, 1931 (GH)]. A. Habit. 
B. Close-up of aerial shoot showing a portion of the central upright axis, 
fertile branches, and vegetative lateral branchlets. 


PLAT ES 


L.thyoides H. B. Wicip. [Isotype, P]. A. Habit. B. Close-up showing a 
portion of the central upright axis and lateral vegetative branchlets. 


PILATE © 


L. platyrhizoma. [Type, H. H. Barrett 8353 (MICH)]. A. Habit. 
B. Close-up of lateral vegetative branchlets and central upright axis. 


IP IGANG 


L.multispicatum. [Type, R.S. WittiaMs 1603 (NY)]. A. Habit. B. Close-up 
showing a portion of the central upright axis (the area with longer more 
crowded leaves marking a seasonal change in growth rate), and lateral 
vegetative branchlets. 

PLATE 8 


L.zanclophyllum. [Type, J. M. Hitpepranpr 3781 (P)]. A. Habit. 
B. Close-up of lateral vegetative branchlets. 


PLATE 9 


L.madeirense. [Type, R. T. Lowe 48 (US no. 1431203) ]. A. Habit. B. Close- 
up of a portion of the central upright axis and lateral vegetative branchlets, 
some clearly showing seasonal constrictions. 
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Studies on Hypneocolax, with a discussion on the 
origin of parasitic red algae 


By Kune-Cuvu Fan, Berkeley?) 
With plates 54(1) -56(3) 


The genus Hypneocolax comprises a single species, H.stellaris. It was 
established by BorcrsEn (1920) on plants occurring upon Hypnea 
musciformis from the West Indies. This species, according to BorceE- 
SEN, produces bispores. WEBER VAN Bosse in 1928 described a forma 
orientalis from Aru Island in the Malayan Archipelago; it produces 
zonately arranged tetraspores. This form was later also obtained in 
Japan (on Hypnea variabilis) by SEGawa (1941). 

The present study was mainly based upon formalin-preserved 
material of plants (on Hypnea nidifica?) collected by PapENFuss at 
Black Point, Oahu, Hawaii, on November 30, 1941, and by SercHELr 
at Waikiki, Oahu, in July 1900. In addition, dry material collected 
at Waikiki was also examined, as follows: UC 622602, W. A. SETCHELL 
5587, July-August, 1900; UC 622444, Minnie REED 455, Sept. 1, 
19055 UC 622353, W. A. and C. B. SercueLr 10261, July 11, 1924: 
UC 764367, C.C. Jao 1790, June 12, 1936. 

Thalli of Hypneocolaz stellaris are minute and reddish-pink in color. 
Each plant consists of a broad base from which many stellate axes 
arıse. The axes are about 0.2-0.4 mm. long, with obtuse or acute 
apices. Reproductive organs develop in the outer cortical tissue of the 
stellate axes. All the sexual plants examined by me were monoecious. 
Sexual and tetrosporangial plants usually grow on the same host- 
thallus. 

The base of Hypneocolaz is very probably partly composed of tissue 
of Hypnea. The basal cells of Hypneocolax directly connect with the 
host cells by pit-connections, and the cells of the two plants are very 
similar, makingit impossible to distinguish between the two. Rhizoidal 
filaments which penetrate into host tissue as described by SEGAwA 
(1941, p. 262) from Japanese material have not been observed in the 
Hawaiian plants. 

The axis of Hypneocolax is cylindrical and grows by means of a 
single initial. The axial cell is surrounded by six pericentral cells. 


1) Department of Botany, University of California. Berkeley, Cal. 
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Photosynthetic pigments are present in the surface layers, and the 
parasite evidently is able to synthesize some of its food. 

Quite often certain surface cells of an axis elongate and divide, 
forming long filaments which establish secondary pit-connections with 
the surface cells of another axis; the axes are thus connected to one 
another. 

Development of carposporophyte 


Carpogonial branches are produced in the cortical region of the 
stellate axes. The carpogonial branch consists of three cells (pl. 1, 
fig. d). The hypogenous cell is usually the largest. The cells of a 
carpogonial branch are readily distinguishable from vegetative cells 
by their much smaller size and their tendency to stain more deeply. 
The auxiliary cell is one of the daughter cells of the supporting cell; 
it is not recognizable until after fertilization. 

After fertilization, the auxiliary cell, the supporting cell, and some 
of the cells which are directly or indirectly connected to the auxiliary 
cell and the supporting cell acquire a greater affinity for stains. The 
fertilized carpogonium fuses directly with the auxiliary cell (pl. 1, 
fig. f; pl. 2, fig. a; pl. 3, fig. a), from which a gonimoblast initial is later 
eut off (pl. 2, fig. a). The gonimoblast initial divides repeatedly in 
several planes, forming a group of small cells. During the development 
of the gonimoblast, the vegetative cells which surround the carpo- 
gonial branch and auxiliary cell cut off small cells with dense contents. 
These cells divide repeatedly to form a several-layered inner tissue to 
the cystocarpic wall. This tissue functions as a nutritive tissue for the 
developing gonimoblasts. When young, the gonimoblast, as mentioned 
above, consists of a more or less compact mass of cells. Later, certain 
of the surface cells elongate. These elongated cells establish secondary 
pit-connections with the nutritive tissue of the pericarp. The mature 
cystocarp is semi-globular in shape. The cystocarpic cavity is filled 
with a branching network of gonimoblast cells of various sizes; the 
terminal cells of the free filaments of the network develop into carpo- 
sporangia, which when mature are pyriform in shape. 


Development of spermatangia 


As mentioned above, all the specimens of Hypneocolax examined 
were monoecious. Carpogonial branches and spermatangial sori may 
occur on different axes of the same plant or they may develop side 
by side on the same axis. The sori are irregular in shape. Sperma- 
tangial mother cells are modified epidermal cells which divide trans- 
versely to cut off short series of spermatangia at their tips (pl. 1, fig. b). 
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Development of tetrasporangia 


The tetrasporangia are modified cortical cells which enlarge and 
divide into four zonately arranged spores (pl. 1, fig. c). Germination 
of unliberated spores was frequently seen (pl. 4, fig. e). 


The systematic position of Hypneocolax 


The family Hypneaceae consists of three genera: Hypnea, Hypneo- 
colax and Rhododactylis (Kyııs 1956). The development of the 
carposporophyte of Rhododactylis is still unknown, and it is therefore 
somewhat uncertain that the genus actually belongs to the Hypnea- 
ceae. The morphology of Hypnea has been studied in detail by Kyrın 
(1930) and Hewirr (1960). Hypnea and Hypneocolax are obviously 
closely related. They share the following important features: (1) the 
thalli have a uniaxial construction; (2) the carpogonial branch is 
three-celled; (3) the auxiliary cell is one of the daughter cells of the 
supporting cell and cannot be identified before fertilization; (4) the 
inner cells of the cystocarpic wall function as a nutritive tissue; (5) the 
spermatangia are cut off in series; (6) the tetraspores are zonately 
arranged. 


Discussion on the Origin of Parasitic Red Algae 


FELDMANN and FELDMANN (1958) in a very comprehensive paper 
divided the parasitic red algae into two groups, the adelphoparasites 
and alloparasites. Adelphoparasites are those that are closely related 
to or belong to the same family as their hosts. Alloparasites are those 
that are not closely related to their hosts. Thirty three?) genera of red 
algae were listed by the FELDMANNs as adelphoparasites. 

Although phycologists have for a long time been impressed by the 
close relationship that exists between host and parasite in a number 
of red algae, apparently no attempt had been made to explain this 
situation until 1918 when SETCHELL proposed a hypothesis. According 
to him the parasites may have originated from mutated spores which 
germinated on the parent plant. SETCHELL’S hypothesis, which was 
accepted by the FetpManns, will be discussed later in this paper. The 
. suggestions by Gruss (1925, p. 201), with reference to Gonimophyllum, 


2) According to Fan and Papenruss (1959), Gelidiocolax is not a member 
of the Gelidiales; therefore this genus should be deleted from the list of 
adelphoparasites. On the other hand, Gloiocolax SPARLING (1957) and Poly- 
porolithon Mason (1953) should be added to the list. Gloiocolax is parasitic 
on Gloioderma; both genera belong to the Rhodymeniaceae. Polyporolithon 
is a member of the Corallinaceae and is parasitic on various genera of the 
same family, such as Calliarthron and Corallina. 
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and by Cuemin (1937, p. 62), with reference to Callocolax neglectus?), 
that the parasites represent outgrowths or proliferations from their 
respective host thalli, were not accepted by the FELumanns. I agree 
with the FELpmanns that GRuBB’s and CHEMIN’S suggestions are not 
_justified. In parasitic red algae the tetrasporangial and sexual plants 
usually grow on the same host-thallus. 

I am of the opinion that SercHerr’s hypothesis probably is not the 
only explanation of the origin of adelphoparasites. Adelphoparasites 
could also have originated in a way similar to that of alloparasites, 
namely, from epiphytes. My arguments in support of this suggestion, 
which supplement the hypothesis of Srurcu (1926), will be presented 
later in this discussion. 


SETCHELL’S hypothesis 


According to SETCHELL (1918) the parasites may have originated from 
mutated spores which germinated on the parent plant. He remarked 
(p. 168): “...the various parasites, or some of them, may have 
originated in close connection with their hosts by some mutation 
decreasing the chlorophyll content or power in one or other of the 
different forms of spore. Such an inducement to increase the power 
of penetration and possible protoplasmic connection between a spore 
(tetraspore or carpospore) germinating in position might, it would 
seem probable, initiate parasitism on the parent plant, and this 
parasitic tendency increasing penetration and dwarfing, might, there- 
fore, be inheritable.” In support of his hypothesis, SETCHELL gave 
the example of the dwarf plants of Agardhiella tenera. 

The dwarf plants of Agardhiella tenera have been studied by 
OSTERHOUT (1896). In this species the unliberated tetraspores may 
germinate within the sporangium (within the parent thallus) and all 
four spores of a tetrasporangium act as a unit. The germling grows 
into a dwarf plant, the frond of which extends beyond the surface of 
the parent thallus and resembles a short branch of the parent plant. 
These dwarf plants possess photosynthetic pigments; however, the 
cells at the base (within the parent thallus) are joined by pit-connec- 
tions to cells of the parent plant. 


5) Kyrın (1925) described a second species of the genus Callocolaz, 
C.fungiformis, from Friday Harbor, Washington. No reproductive organs 
were found by Ky.in. I examined many specimens of so-called C. fungi- 
formis collected by Miss R. Horner at Friday Harbor. Both Miss Horner 
and I have concluded that this “species” actually represents gall-like 
structures produced by Callophyllis. 
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I examined many dwarf plants of Agardhiella tenera and can con- 
firm OsTERHOUT’s observation that these plants are developed from 
undischarged tetraspores. Therefore it appears logical to think of the 
dwarf plants of Agardhiella tenera as representing an initial stage in 
the evolution of a parasite. 

I am inclined to agree with SETCHELL’S interpretation, which was 
also accepted by the FetpMAnns (1958), but much work is needed to 
elucidate the physiological relationships between the dwarf plants and 
the parent plants of Agardhiella tenera. The sexual plants of ordinary 
A.tenera are dioecious, but male plants are rarer than female plants. 
It is interesting that, as a rule, the dwarf plants (which develop from 
four spores, with different genetic constitution if they are the products 
of meiosis) also produce only one kind of sex organ, mostly sperma- 
tangia. The reason for this is at present unknown. 

The question arises, if the dwarf plants of Agardhiella tenera re- 
present an initial stage in the evolution of a parasite, did genera such 
as Hypneocolax evolve from germlings produced by the spores of 
Hypnea? | have examined Hypnea nitifida, the host species of Hypneo- 
colax stellaris in Hawaii. The undischarged tetraspores of this species 
also appear to germinate into minute plants. However, these germ- 
lings do not grow beyond the thallus of the parent plant. Germlings of 
undischarged tetraspores of Hypneocolax were also found; also, none 
of them had grown beyond the parent thallus. In addition to the 
germination of tetraspores, the germination of carpospores within the 
parent thallus has been reported also for various genera such as 
Hypnea (Tanaka 1941; Hewitrr 1960), Callophyllis (CARRUTHERS 
1892), Asparagopsis (Drew 1949), Kallymenia (Inox 1948), and 
possibly in Pugetia (Norris 1957). In none of these genera, however, 
is there any evidence which suggests that these spores are able to 
produce dwarf plants as in the case of Agardhiella tenera. 

It must be granted that SETcHELL’s hypothesis was a thoughtful 
speculation on the origin of adelphoparasites; nevertheless, it seems 
likely that adelphoparasites also could have originated in a different 
way. Judging from the many intermediate forms that exist among 
epiphytes, endophytes and parasites, it seems likely that a true 
parasitic alga also could have evolved from a partially endophytic 
epiphyte or an endophyte. 

Many algologists have drawn attention to the existence of inter- 
mediate forms between epiphytes, endophytes and parasites. But 
special credit should go to Srurcx, who in 1926 (p. 587) gave an 
excellent hypothesis to explain the possible origin of parasitic 
algae. 
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Srurcx’s hypothesis 


Srurcu’s hypothesis was an attempt to explain the origin of 
Choreocolax polysiphoniae (parasitic on Polysiphonia fastigiata) and 
Harveyella mirabilis (parasitic on Rhodomela subfusca). According to 
him, Choreocolax and Harveyella in the very distant past were prob- 
ably epiphytes. If the cortical protection of the host in any part of 
its surface happened to be easily penetrated, the epiphyte might sink 
ramifications to obtain stronger attachment. If these attachment 
organs could absorb food material, the intruder would commence its 
career as a parasite. In the case of Choreocolax, a Floridean parasitic 
on a Floridean, the food material was suitable, and the parasitism 
has been so successful that it has been carried nearly to its extreme 
limit. 

Srurcx’s hypothesis is supported by the following facts: (1) it is 
very common that an alga uses other algae as substratum; (2) many 
algae extend their attaching organs into host tissue, therefore they 
are partially endophytic; (3) it is not rare that an epiphyte (or endo- 
phyte) is usually associated with a definite host species or a definite 
group of host species; (4) many algae are partial endophytes or partial 
parasites; (5) the red algae have a unique ability for developing 
secondary pit-connections. 

Through experimental work which has been done mostly with 
unicellular forms (Krauss 1958; SaunpERS 1957), it gradually has 
become known that a living organism may produce metabolic products 
or growth substances which not only govern its own growth but also 
may influence other organisms which grow near it. The invading basal 
filaments of an epiphyte or the entire body of an endophyte has 
various opportunities for contact with both the host cells and the 
products of the host cells. These products probably include enzymes, 
vitamins, growth or sexual hormones, and various food material which 
may be beneficial to the epiphyte or endophyte. As SETcHELL (1918, 
p- 156) has pointed out, an epiphyte that is constantly associated with 
a single species of host could be suspected of exhibiting a parasitic 
relation even if slight. Polysiphonia fastigiata, is a well known example. 
It is constantly epiphytic on Ascophyllum. According to FELDMANN 
(1951) Rhizophyllis squamariae and Nereia filiformis live exclusively 
on Peyssonelia squamaria. Suhria vittata, according to PAPENFUSS 
(personal communication) is almost always epiphytic on Ecklonia, 
although occasionally it is found on rocks. Sphacelaria bipinnata in the 
region of Kristineberg, Sweden, lives exclusively on Halidrys siliquosa 
(Papenruss 1934). Smithora naiadum (Porphyra naiadum) and Lea- 
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thesia nana are constantly epiphytic on leaves of Phyllospadiz. 
According to SETCHELL (1918), Callithamnion lejolisea penetrates 
deeply into the tissues of the nodes of Amphiroa on which it is always 
found. Microcladia coulteri and Callithamnion sp., although epiphytic 
on various hosts, according to LEAvırr (1904), penetrate into the 
fronds of Opuntiella californica. 

Kylinia is probably one of the best genera for illustrating the 
evolution of parasitism. This genus possesses many epiphytic and 
endophytic species. Among the endophytic species, K.cytophaga 
(ROSENVINGE) PAPENFUSS was reported as producing haustoria by 
ROSENVINGE (1909). The thallus of K.cytophaga forms small cushions 
on the margin and at a small distance from the margin of the frond 
of Porphyra umbilicalis. From some of the cells of the endophytic 
filaments, haustorial filaments are produced. The haustorial filaments 
penetrate into the host cells, the protoplasm of which is more or less 
displaced by the intruding haustoria. The haustorial filaments often 
branch within the host cells, and some of the branches may again 
become free, growing outwards through the wall of the host cells. The 
host cell is more or less shrunken and evidently yields nourishment 
to the endophyte. 

The origin of parasitism in the red algae could be compared to the 
situation in the animal kingdom. CAULLERY (1952) pointed out in 
various chapters that many intermediate associations of organism 
exist between commensalism, inquilinism (parallel to endophytism in 
the plant kingdom) and parasitism. In discussing the origin and 
evolution of parasitism, HEGNER, Root and AUGusTINE (1929, p. 19) 
pointed out that many parasitologists believe commensalism and 
symbiosis lead to parasitism. A species that takes its meals in a state 
of mutualism with another species might develop into a food robber 
and from this into an actual parasite, or symbiotic relations might 
become disturbed and instead of a more or less mutual association one 
member might develop gradually into a parasite. CHANDLER (1949, 
p. 15) is of the opinion that parasitism in the animal kingdom at times 
has probably grown out of a harmless association. One of the members 
of the association, perhaps by virtue of characteristics already 
possessed, develops the power of living at the expense of the other, 
and ultimately becomes more and more dependent upon it. 

Considering the parallel situations in the animal kingdom and the 
algae, that is, the existence of many intermediate forms between 
various associations, I am inclined to accept Srurcu’s hypothesis of 
the origin of parasitism. His hypothesis is essentially the same as that 
suggested by the animal parasitologists cited above. 
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The question arises, why are adelphoparasites in the red algae more 
common than alloparasites? 


Secondary pit-connection and adelphoparasites 


In discussing secondary pit-connections in adelphoparasites, the 
FELDMANNS (1958, pp. 63-67) were of the opinion that the presence 
of secondary pit-connections between the cells of host and parasite 
indicates the existence of a strong biochemical affinity between the 
cells of these two plants. They also pointed out that most parasitic 
red algae belong to the Ceramiales, Rhodymeniales and Gigartinales, 
in which groups secondary pit-connections are produced. 

Indeed, I consider this capacity for the establishment of secondary 
pit-connections an exceedingly important factor in the evolution of 
adelphoparasites. As I remarked above, I favor the hypothesis which 
maintains that a parasitic red alga may have originated from an 
epiphyte. Epiphytes, according to phylogenetic affinities in relation 
to their hosts, can be divided into two categories: (1) those closely 
related to their hosts, and (2) those not closely related to their hosts. If 
two plants are closely related they probably are usually more similar 
physiologically and biochemically than if they are not related. These 
similarities may include similar chemical and physical constitution of 
cell walls, similar nutrients and food stuff, etc. 

It seems plausible to believe that epiphytes which are closely related 
to their hosts could, in the course of evolution, have achieved a 
parasitic mode of existence more readily than those that are not 
closely related to their hosts. The factors favoring epiphytes of the 
first category to become parasites are: (1) greater ease for the establish- 
ment of secondary pit-connections among cells of intruder and host; 
(2) the obtaining of food from host cells without destroying them via 
the secondary pit-connections. On the other hand, epiphytes of the 
second category would probably have greater difficulty in establishing 
secondary pit-connections with host cells. Therefore, the intruder 
would have less chance of obtaining food directly from its host. 

An epiphyte belonging to the first category, which has undergone 
a mutation blocking one of the essential steps in food synthesis, still 
has a chance to survive by obtaining food from its host through the 
secondary pit-connections. But a similar mutation in an epiphyte of 
the second category may result in the death of the mutant unless it 
develops the ability to form secondary pit-connections with the host 
cells or send haustoria into them. However, it would be more difficult 
for an epiphyte to establish secondary pit-connections with a host 
which is not related to it, although it is not impossible (e.g., Gelidio- 
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colax, Pterocladiophila, Harveyella and Choreocolax). Therefore the 
development of secondary pit-connections probably is the most 
important factor in the transformation of an epiphyte to a parasite. 
This also explains why adelphoparasites are more common than 
alloparasites among the red algae. 
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ABBREVIATIONS USED IN FIGURES 


aux = auxiliary cell 
ch,, cb, = first and second cells of carpogonial branch, respectively 
cp = carpogonium 


g = gonimoblast 

gi = gonimoblast initial 

n = cell of nutritive tissue 
cs = carposporangium 

su = supporting cell 

tr = trichogyne 


EXPLANATION OF PLATES 54 (1) —56 (3) 


Plate 1. a. Cross section of axis, showing central and pericentral cells; 
b. Portion of spermatangial sorus; c. Tetrasporangium; d. Carpo- 
goniol branch; e. Germling produced by four undischarged tetra- 
spores; f. Fusion of fertilized carpogonium and auxiliary cell. 

Plate 2. a. Auxiliary cell and gonimoblast initial; 6. Gonimoblast cells. 

Plate 3. a. Fusion of fertilized carpogonium and auxiliary cell; 6. Portion 
of mature cystocarp. 
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